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Sir, — ^I have ibe honor to submit for the information of His Excellency 
the Governor General in Council the following Report of the progress made 
during the year 1872-73 in the Geological Survey of the Dominion, and 
in the Exploration of its mineral resources. 

In Cape Breton and in other parts of the Province of Nova Scotia, and KerionB in 
also in the Provinces of New Brunswick, Quebec, Ontario, Manitoba anduoM^tvo^ 
British Columbia, examinations and surveys have been made, most of which^*"*®* *** 
are in continuation and extension of the investigations of preceding seasons, 
and of which Reports have been presented, and are now published in the 
volumes issued for 1870-71, and for 1871-72 respectively. 

The greater part of my own time during the year has necessarily been Laboan of Mr. 
occupied in the work incidental to the general supervision of the Survey, ^^ * 
and much of it, during the early part of the winter, in attending to the 
printing of the Reports for 1871-72. In June I visited and examined the 
Acadia Iron Mines at Londonderry, Colchester County, Nova Scotia, for 
the purpose of investigating and reporting upon the character of the " 
iron-ore deposits there, especially in reference to the probable extent of 
the veins and their permanence in depth. I also visited and examined 
parts of the Spring Hill coal-field in Cumberland County, Nova Scotia ; 
the survey and exploration of which has occupied the attention of Mr. 
Scott Barlow during the past three seasons. The latter part of July and 
the months of August, September and October I devoted partly to 
investigations m the silver-bearing region around Thunder Bay, Lake 
Superior, and partly to a preliminary exploration westward from Lake 
Superior to Fort Garry, in which latter I was accompanied and assisted 
i>y Mr. Robert Bell. Relating to the explorations above named, the fol- 

B 



2 GEOLOGICAL SURVEY OF CANADA. 

lowing reports have been received and are submitted herewith, together 
with the result of mj own observations on the Londonderry iron mines, and 
on portions of the region explored between Lake Superior and Lake 
"Winnipeg. 
wSeonSi^aiJ ^^ *^^ palsdontological branch of the Survey, Mr. Billings reports the fol- 
couectione. lowing additions to the collections smce the 1st of June, 1872 : — 

Specimens. 

Presented by Major C. Grant, of Hamilton, fossils from the 

Hudson River, Clinton and Niagara formations 24 

By Mr. F. W. Ramm, of Port Hope, one Orthocera- 

tite from the Black River foirmation 1 

Collected by Mr. T. C. Weston, from the Silurian rocks at 

Hereford and Farnham, about 20O 

From the Potsdam rocks at the Straits of Belle Isle, 

Labrador , 600 

From the Black River formation, Paquette's Rapids, 

Upper Ottawa 200 

From the Upper Silurian rocks at Arissug, Nova Scotia 800 
Collected by Mr. Thos. Curry, from the Upper Silurian and 

Devonian rocks at Port Daniel and Perc6, Gulf of 

St. Lawrence 2000 

From the Hudson River rocks at Rividre des Hurons 191 
Collected by Mr. A. H. Foord, from the Upper Silurian rocks at 

Port Daniel 200 

Collected by Brofeiso): Baily, Devonian fossil plants from New 

Brunswick 41 

Collected by Mr. G. F. Mathew from Upper Silurian rocks. 

New Brunswick 19 

Collected by Mr. G. F. Mathew from Carboniferous rocks, New 

Brunswick (fossil plants) 5 

Collected by Mr. James Richardson, from the rocks of Vancou- 
ver and Queen Charlotte Islands, British Columbia . . 947 
Collected by Mr. Charles Robb, from the Carboniferous rocks 

of Cape Breton (fossil plants) 2& 

Collected by Mr. Scott Barlow, from the Carboniferous rocks 

of Cumberland County, Nova Scotia 2(X 

Total 4,676 

In the coUection made by Mr. Weston at the Straits of Belle Isle, there 

is a very fine series, including several species of the curious genus 

Afhdtieiof Archceoctfothm. By slicmg these for microscopic examination it may be 

jrchaocpathui. p^ggjy^ ^ determine whether they should be regarded as sponges or 

corals, a point upon which there is at present much doubt. 



SUMMARY REPORT BT ALFRED R. C. SELWTN. 8 

The collection from Arisaig is especially yataable, as it contains a nam- Ariaaig ibiaUB. 
ber of specimens which show the internal characters of the shell, such as 
the teeth and moscolar impressions. These characters, which were want- 
ing in the specimens previously collected, prove that m any of the species 
from this locality, described in Dawson's Acadian Geology, are referred to 
wrong genera. In the examination and stady of this collection, to which 
several weeks have been devoted. Dr. Dawson has afforded great assis- Aadstanoe from^ 
tance, by placing all his Arisaig fossils, including those originally described 
by Professor Hall, in Mr. Billings' hands for comparison. Without this 
assistance many ot the species could not have been identified. It was 
proposed to publish the results already obtained in the first part of Vol. II. PubUoatfon of 
PaUeozoic Fosnls of Canada^ which is now being prepared ; and, with thisfMSisf ^'"^^j 
object in vie w,Mr. A. H. Foord,the Artist to the Survey, has already figured 
a number of the specimens. On reconsideration, however, Mr. Billings 
thinks it will be better to defer publication until further collections have 
been made, and he has had an opportunity of examining the collections 
from the same locality which have been made by Dr. Honeyman, and 
are now in the Public Museum in Halifax. 

The large collections made by Mr. Curry afford many important Mr. cnny's eor- 
additions to our knowledge of the Upper Silurian and Devonian rocks of 
the Gasp^ Peninsula. 

The Port Daniel collection contains a great many new species, and, Th« Port Dtniei 
iaclttding the collections previously made in the same lo<uJity by Sir W* E. ^S/^*" ^ 
Logan and Mr. Bell, supplies material which will occupy from seventy-five 
to one hundred pages of descriptive itx% in the second volume of the 
Paiceozoic Foaih of Canada. The whole of these collections have been 
studied, and but little more remains to be done except to write the descrip- 
tions of the species. Before publication, however, a further collection is 
much to be desired. 

The careful study and comparison of the fauna of the Middle and Upper Remtrkf on th« 
Silurian rocks around the shores of the Gulf of St. Lawrence, together per siforian ^ 
^itha better knowledge of the geological structure of the region, will prob- Amorio*. 
ably elicit some interesting and important facts in connection with its 
earlier physical geography and geology. Bearing on these questions, Mr. 
Billings finds that, though the Port Daniel and the Arisaig rocks — respec- 
tively on the northern and the southern shores of the Gulf, and distant from 
each other about 250 miles — are certainly both of Middle and Upper 
Silurian age, yet that a very wide and marked difference exists in their 
respective faunas ; and that both of these differ as widely from that of the 
Middle and Upper Silurian of New York and Western Canada as they do 
from each other ; while that of the Gasp^ limestones north of Cape 
Maquereau, and of the Middle Silurian rocks of the Island of Anticosti, 
corresponds exactly with the New York type. 
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In the preceding Lower Silurian period, as also in the succeed- 
ing Devonian period, the respective faunas are alike throughout the 
,• regions referred to ; thus, while doubtless a large part of the eastern area 
existed as dry land long prior to the close of the former period, as is 
indicated by the entire absence in it of all the upper members of the Lower 
Silurian series, which are so largely developed in the western area, yet the 
facts shew that the Upper Silurian period in eastern North America was 
preceded by oscillations of the surface, which resulted in the formation 
of barriers separating the eastern and western area, and limiting 
the distribution of their respective faunas, the eastern area being 
apparently divided by similar minor barriers ; and further that the whole 
of these barriers were removed prior to the succeeding Devonian and Carboni- 
ferous periods. 

At present neither the details of the geological structure, nor the distri- 
bution of the fauna of the regions affected by these movements, from the 
Gulf of St. Lawrence south-westward to the Atlantic shores of New 
England, are suflSciently well known to make it possible to indicate exactly 
the nature,position and extent of these ancient barriers. From the facts cited, 
however, it would seem that the altered rocks of Oape Maquereau, which 
are referred by Sir W. E. Logan to a part of the Quebec group (Geology 
of Canada, page 272), certainly formed a part of the main barrier between 
the eastern and the western areas. Its eastern extension will probably be 
found in Newfoundland ; while, in the opposite direction, we have at present 
no certain evidence respecting it ; though it seems probable that the 
greater part of V ew Brunswick aiid of eastern Maine would be included 
in the eastern area. 
Britbh coium- Of Mr.Bichardson's large and valuable collection from British Columbia a 
preliminary study of the ammonites from the Queen Charlotte Islands has 
been made. Among them there are seven species which belong to the 
groups Planuiati and Macrocephalij characteristic of the Bath and Coral- 
line Oolite of England, and of the Brown Jura on the European continent. 
Judging from the ammonites alone, it would appear that some of the Queen 
Charlotte Islands rocks are Jurassic, and, therefore occupy a somewhat 
lower horizon than those of Vancouver Island, the fossils from which have 
been determined to be Cretaceous. Until further study and comparison 
have been made of the whole of the collection, which contains a large number 
of genera and species, it will, however, be impossible to arrive at any 
definite conclusion respecting the relative age of these rocks. A note- 
worthy fact, however, is that not one of the seven species of ammonites 
above referred to has yet been found either in California or on the east side 
of the Biocky Mountains. 
Lower Fotodam Btsidos the study of the Gasp^, Arisaig and British Columbia fossils, 
considerable time^has been devoted to the further study of the fossils of 
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the Lower Potsdam rocks ; the result of which will form a portion of the first 
part of Vol. II, PalcBOZoic Fossils of Canada^ which will also contcdn 
figures and descriptions, chiefly of new species, from the Upper Silurian 
limestones and Lower Deyonian sandstones of Gasp^, as well as the results 
of other palseontological investigations which have already been published 
in part in some of the scientific serials of Europe and America. 

Dr. Dawson has kindly devoted considerable time and labour to the Aoknowiedg- 
study and determination of the very interesting collection of fossil' plants oawson's iii- 
brought by Mr. Richardson from Vancouver and Queen Charlotte Islands ; 
and he has also again given his valuable and gratuitous labour to the 
Survey in the preparation of a volume which will shortly be issued, contain- 
ing illustrations and descriptions of the fossil plants of the Lower Carboni- 
ferous and the Millstone Orit formations of Canada. 

During the winter Mr. Weston has done a large amount of valuable Mr. weeton'i 
work, in cutting out, cleaning and ticketing fossils collected by himself and 
others. This work occupies much time, and requires great practice and 
more than ordinary skill. A large part of Mr. Weston's time has also 
been devoted to the preparation of slices of various fossils and rocks, the 
characters of which could only be determmed by microscopic examimation. 
Amongst these may be mentioned eighty-nine mounted sections of the fossil 
plants from British Columbia. Also upwards of 200 similarly prepared slices 
of various fossiliferous rocks from the Eastern Townships and elsewhere. 
Mr. Weston has also devoted some time and attention to photographic work, 
with a view to facilitate the labours of Mr. Billings and Mr. Foord in 
describing and figuring organic remains. Besides other negatives he 
has succeeded in producing some very excellent micro-photographs, 
shewing the structure of the fossil plants from British Columbia on an 
enlarged scale, which will materially aid Dr. Dawson in the labour he has, 
as above stated, kindly undertaken in connection with the examination of 
this highly interesting fossil flora. 

Mr. Billings has submitted some of the fossils from British Columbia to *'08«u« aubmit- 
Mr. Meek, who is well known as the highest authority on the fauna of 
American Secondary formations. Mr. Meek's and Mr. Billings' observ!itions 
on the fossil animals, as well as Dr. Dawson's on the plants, appear as 
appendices to Mr. Richardson's Report. 

Since the retirement of Dr. T. Sterry Hunt at the close of last year, 
the chemical and mineralogical investigations of the Survey have been in- 
trusted to Dr. B. J. Harrington, assisted by Mr. Christian Hoffmann. 
Respecting the work in the laboratory, Dr. Harrington reports as 
follows : 

"Our laboratory work has consisted largely in the examination of work of the 
economic minerals from different parts of the Dominion, and much -useful atoiyl 
information has been accumulated. 
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Ezu^tion of « Thirty-two specimens of iron ore from different localities have been 
examined. In nine cases the analyses were complete. In eleven others, 
sufficiently so to determine the value of the ores, while in the remaining 
twelve, only determinations of iron were made. A sample of the bar-iron 
made from the ore of the Acadia mines has also been examined for phos- 
phorus. 
S)pper"^^'"*^ " Thirty-two specimens of quartz, mbpickel, pyrites, &c., have been as- 
sayedrfor gold and silver, and six specimens for silver only. Fourteen of the 
samples are from the township of Marmora, and the results of their assay 
shew a great variation in the quantity of gold in different veins, as well as in 
the same vein at different depths. The highest yield of gold obtamed was 
4.90 ounces to the ton of 2,000 lbs., the highest yield of silver to the ton 
did not exceed 50 cents. Samples from a few localities near the line of the 
projected Canada Pacific Railroad between Lake Superior and Red River 
have been examined, but in most cases were found to contain little or no 
gold or silver. Assays have been made of forty-five samples of copper 
ore, all, except one, being from localities in the Eastern Townships. 

^' Twelve specimens of phosphate of lime have been examined for the infor- 
mation of persons interested in the development of the deposits of this 
mineral. 

^^ Proximate analyses have been made of twelve samples of coal, ten 
from Cape Breton, and two from British Columbia. The examination 
of the former coals shews them to contain a very small amount of 
ash, but a large percentage of sulphur. The average percentage of ash in 
the ten samples was 8.14, and the average percentage of sulphur 2.05." 
The analyses of the samples from Cape Breton appear in Mr. Robb's re- 
port submitted herewith. 

^^ A series of the coals from Vancouver and Queen Charlotte Islands are 
now being analysed and the results will soon be ready for publication.* 

^' Many minerals of scientific interest have been identified by means of 
the blow-pipe, and among them there are three which do not appear to 
have been before observed in the vicinity of Montreal. 

^^ Complete analyses have been made of twelve specimens of rocks and 
minerals from different parts of the Dominion, and partial analyses of three 
others. Among the rocks analysed is a serpentine from Lake Abbitibbd 
which contains both chromium and nickel. An analysis of the green pebbles 
in a specimen of the Lower Carboniferous conglomerate from Harvey settle- 
ment. New Brunswick, shews that they consist of a hydrated silicate of 
alumina with several per cent of potash and soda. 

^^ The analysis of a brine from Nanaimo, in Vancouver Island, is being 
made by Mr. Hoffmann." 
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• See Appendix HI. V.x, Richardson's rej ort. 
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A report has also been received from Dr. Harrington, and is submitted Report on 
herewith, of an examination of samples of brick-clay from Fort Garry, made foh Gtny. 
urith special reference to their suitability, and to their proper treatment, 
for the manufacture of bricks. These clays were sent to the museum by 
Mr. J. S. Hargrave, and were accompanied by the following memorandum : 

^^ Specimen No. 1. Surface clay, dark. When mixed with Nos. 2 and 6 
makes a white brick with Townsley's machine. 

Specimen No. 2« From three feet deeper than No. 1 ; when mixed with 
Nos. 1 and 6, makes a white brick with Townsley's machine. 

Specimen No. 3. Sometimes found mixed with No. 2, but oftener about 
seren feet below the surface. Has been worked with a Chicago steam 
machine without sand or water. This brick has been a total failure. 

Specimen No. 4. Found from fifteen to twenty feet deeper than No. 3. 
This is the deepest clay known in Manitoba. Mixed with No. 3, has made 
bricks with a Chicago steam machine without sand or water. Brick a 
failure hitherto. 

Specimen No. 5. Sand from Point Douglas. 

Specimen No. 6. Do. from near Silver Heights." 

From Dr. Harrington's report on the above^ named samples, it ^11 be 
seen that the want of success in the manufacture does not arise so much 
from defects in the clays, as from the manner of treating them, both 
in the preparing and in the burning. 

I have the honor to be. 
Sir, 

Your obedient servant, 

ALFRED R. C. SELWYN. 
Montreal, May, 1873. 



NOTES 

BY 

ALFRED B. C. SELWYN, 

OF A PRELIMINARY GEOLOGICAL RECONNAISSANCE PROM 

LAKE SUPERIOR, 

BY THE ENGLISH AND WINNIPEG RIVERS, TO 

FORT GARRY. 

On the above named exploration, to about midway between Lonely Lake 
and Lake Winnipeg, viz. to Separation Lake, I was accompanied by Mr. R. 
2?Mi*of'*^^ Bell and the members of his party, who during the earlier part of the season 
KS??n 1861 ^^^ ^^^^ occupied in prosecuting and extending the explorations which 
were commenced in the Lake Superior region by Mr. Bell in i 861. Details 
respecting the constitution of the party and other matters and incidents 
connected with the journey from Thunder Bay to Separation Lake are 
given in Mr. Bell's report, which also embraces accounts of the earlier 
operations of the season. As stated in his report, Mr. Bell arrived at 
Thunder Bay with his party on the 17th of June. On my arrival there on 
the 5th of August, I learnt that Mr. Bell had started the same morning on 
Trip to Bass- a trip with Mr. Mclntyre from Fort William, and that he expected to be 
absent about ten days. Subsequently it appeared that Mr. McLityre having 
occasion to visit the Hudson Bay Go's post at Lac Bois Blanc, Whitewood 
or Basswood Lake, by all of which names this lake seems to be known, had 
kindly offered Mr. Bell a passage in his canoe, and as an excellent oppor- 
tunity was thus affoided to gain some information relating to the geological 
features of the route to be traversed from the Kaministiquia River via 
Pigeon River to Whitewood Lake, and thence to Sturgeon Lake on the 
Dawson Red River route, by which Mr. Mclntyre proposed to return to 
Fort William, Mr. Bell gladly availed himself of the offer. At the same 
time Mr. Bell's party had been sent to make some further explorations in the 
Bia4sk sturgeon valley of the Black Sturgeon River at the head of Black Bay. The results 
of this journey and of the explorations above named are given in Mr. Bell's 
report. 

In the ten days interval between my arrival at Thunder Bay and the 

return there of Mr. Bell, and of his party, respectively on the 17th and on 

siiTeNminiiig the 16th of August, T visited and examined a number of the principal silver- 

Thander Bay. mining locations around the western shores of the bay, and extended my 



NOTES BT ALFRED R. C. 8ELWTN. 9 

exploration along the Red River road as far as the Mattawa bridge, twenty- 
three miles west from Prince Arthur's Landing. I was unable to visit the 
now celebrated Silver Islet Mine, and was also obliged to postpone to some 
future occasion an investigation which I hoped to make into the relations 
of the different members of the Upper Copper-bearing series, as exhibited 
in the country between. Thuuder Bay and the eastern shores of Nipigon 
Bay, and around Lake Nipigon. 

To Mr. J. W. Dawson, C. E., Superintendent of the Red River road, Acknowied«- 
and to Mr. E. Borron, Provincial Inspector of Mines, my best thanks are anoe. ^ ^ * 
due, not only for much useful information, but also for their unremitting 
kindness and attention, and for their ready assistance in all matters in 
which the means at their disposal enabled them to facilitate^our opera- 
tions. 

On the 19th of August our whole party left Prince Arthur's Landing, and start from 
proceeded, via the Red River route, to Lac des Mille Lacs, which is reached lin^n^" 
by the Height-of-Land Portage road, about one mile in length, between it 
and Lake Kashabowie. We arrived at Lac des Mille Lacs on the evening 
of the 21th of August, and were delayed there several days by the non- 
appearance of the Indians who had been engaged to accompany us &s 
canoe-men and guides. On the 29th of August, Mr. Bell having succeeded 
in engaging other Indians, we were enabled to proceed on our journey, and 
left Lac des Mille Lacs by the Seine River. On the 10th of September 
we camped on the shore of Sturgeon Lake, and at mid-day on the 20th of 
the same month, we reached the Hudson Bay Company's Post on Lac Seul 
or Lonely Lake. 

On the 13th of September, on Sturgeon Lake River, about 14 miles west 
of Sturgeon Lake, we fell in with Mr. Jarvis, C. E., in charge of one of the 
Survey parties of the Canada Pacific Railroad, Division M. He was run- 
ning the line eastward to Sturgeon Lake, and had come in from Fort 
Garry via the Lake of the Woods and Minnietaki Lake. From information 
which Mr. Jarvis gave us respecting this route, we decided to make our choice of route, 
way out by the English and Winnipeg Rivers, as, though not the most 
direct, it seemed likely to prove the most expeditious route, and would not 
involve retracing our steps after reaching Lonely Lake. The Indians 
who accompanied us from Shebandowan had deserted us on the 5th of 
September, and the last of those who had accompanied us as guides from the 
Sturgeon Lake side left us at this camp, the state of our larder, I 
in\^gine, not being sufiSciently attractive to induce them to favor us any 
longer with their company. Our party was, however, augmented here by 
the addition of six of Mr. Jarvis' men, whose services he no longer required, 
and who were anxious to return as quickly as possible to their homes on 
Red River. Starting on the 16th September from our camp at the cross- 
ing point of the railroad, we descended the Sturgeon Lake River, making 
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about ten miles to the head of the second rapids and portage, 210 yards in 
length. The following day, about four miles more brought us to the rapids 
and falls by which the Sturgeon Lake River discharges into Lake Minnie- 
taki. Three portages were made in this distance, respectively 1,600 yards, 
250 yards, and 1,280 yards in length. During the time of high water 
the greater part of these rapids could be descended in safety with 
loaded canoes. At the time we passed them the water was probably 
nearly at its lowest stage. The river is from thirty to fifty yards wide, 
and the length of the portages sufficiently attests its rough and turbulent 
character. The fall between Otter Lake and Minnietaki Lake is probably 
not less than one hundred and fifty feet. From Minnietaki Lake to 
from Minn* etavi^^^^'y ^^^^ ^^^ canoo routo is through such an intricate labyrinth of 
Lake.*° ^^°^^^ water that it is almost impossible for any one traversing it for the first dme 
to do so without mistake ; and the numerous bays, headlands and islands are 
so much alike, that it is equally difficult to be guided by instructions. 
None of our present party were acquainted with the route, and in conse- 
quence we several times took wrong turns, which led us into bays 
at the head of which neither portage-road nor outlet were to be found. For- 
tunately, when about one day's journey from Lonely Lake, and quite at a 
loss in which direction to seek for the portage, which we knew we must 
cross between the waters we were then on and those leading us to Lonely 
Lake, we encountered a roving Lidian, who, in consideration of some small 
presents, put us on the right track, passing through a number of narrow 
swampy channels, where, without a guide, we should probably never have 
thought of seeking for the portage. Crossing this portage, 1,758 yards 
in length, we camped at the further end, on the banks of a small lake, the 
waters of which discharge by Canoe River direct into Lonely Lake, distant 
about seven miles in a straight line bearing N. 30"^ W Magnetic. The fol- 
lowing day, the 20th of September, as already stated, we reached the 
Hudson Bay Post. Here we replenished our stock of provisions by the 
addition of a few pounds of pemmican, and in the afternoon, having been 
most hospitably entertained by Mr. McKenzie, whom we found in charge of 
the Post, we proceeded on our voyage down the lake, and camped on the 
west end of a large island, about two miles distant, and near the northern 
shore of the lake. From here to the outlet at the head of English 
River — except where we crossed several deep bays stretching to the 
north-eastward, generally beyond the limits of our vision, and from two 
to four miles wide — our course lay close to the north shore, and generally 
among islands of all dimensions, from a mere rock just showing above the 
water, to areas of several miles in extent. For twenty-five miles, or to 
near the first narrows, where the lake contracts to a width of less than a 
quarter of a mile, the direction we followed varied but little from west, 
magnetic. Thence, for about an equal distance to the outlet, our course was 
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W. 30® N. About a mile and a half below the outlet, we came to the first Faiig and Ra- 

' pids on tbe 

falls and rapids of the English River. These are passed by two portages, English River, 
respectively of one hundred and one hundred and fifty yards in length, 
with a pool between the falls about 200 yards across. I estimated the 
height of the upper fail at about fourteen feet, and that of the lower one 
ac thirty-five feet. On the 23rd of September, we camped at the foot of 
the lower fall. The following day about noon, we reached the junction of Junction of 
the Mattawa River, a considerable stream which joins the English River Enguaii Riren. 
from the north-west, and drains a large section of country in that direction, 
including Red Lt.ke or Trout Lake, and a number of other smaller lakes. 
Descending the English River you look directly up the course of the 
Mattawa, and you have here the somewhat singular phemomenon of two 
large streams meeting each other apparently from exactly opposite direc- 
tions. The united waters turn south, at right angles to the course of both 
streams above their junction, and, after flowing about two miles, mostly 
bordered by swampy flats and lagoons swarming with water fowl, make a 
sharp turn to the east, and issue into a lake, which appeared to be about 
a mile and a half wide and two miles long. The course across this Lake, 
which we named Duck Lake, was about £. 20^ S. , and at the head of a small onck Lake, 
bay on the south-east side, we came to the third portage on the English 
River. The outlet from the lake is through a steep rocky gorge or canon, 
and between the former and the foot of the portage, which is 1,600 yards in po'**?® ]^ . 
length, the course of the river describes two-thirds of the circumference 
of a circle having a radius of about half a mile. This portage is about 
sixteen miles below the second. Just as we reached it, and before we 
could get our tents pitched, a storm set in which lasted almofi(t without violent storm, 
intermission for the two following days and nights, detaining us from the 
evening of Tuesday the 24th, to Friday morning the 27th. On the morn, 
ing of the 26ch> snow lay three to four inches thick on the ground. At 
€ a.m. the thermometer registered 88% at 3 p.m. 44^ and at 9 p,m. 46° ; 
the barometer at the same hours 28.48, 28.68 and 28.74. On the 23rd, 
At 9 a.m., the barometer had fallen to 28.02. This storm occasioned disas- 
trous floods at the mouth of Red River, by which several lives were 
lost, and its ravages on the southern shores of Lake Winnipeg we sub- 
sequently witnessed. 

Starting again on the 27th., we travelled about nineeten and a-half miles, 
and passed the fourth, fifth, sixth and seventh portages, respectively 60 Portages, 
yards, 75 yards, 60 yards and 66 yards in length. At each of tiiese 
portages there are falls of from eight to twelve feet. The fifth, sixth and 
seventh are all within a length of one mile, and the last, at which we 
camped, and which we named Oak Point Fall, is remarkable for its wild and Oak point Faiu 
picturesque beauty, as well as for the first appearance of oak trees on the 
English River. Immediately below the fall is a lake about a mile wide, 
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stretching to the north-east and to the south-west across the course of the 
river. Our guide informed us that at the head of this lake, about twelve 
miles distant in the direction first named, a large river discharges. At 
about seven miles nearly south from Oak Point portage, we reached the next 
yi2SS?*°^^^ fall and rapid. These are passed by a portage 700 yards in length, across 
a ridge which divides a small lake above the rapids from another commen- 
cing immediately below them and extending for the next five miles. Both 
these lakes are studded with islands, and vary in width from one to two 
S?CT^' ^**® miles, with very irregular and indented shore lines. Flower Lake River, fifty 
miles up which to the southward is Eagle Lake, joins the English River 
here, and from this point to our camp on Separation Lake, where the canoe- 
SteB^f^ood ^^^^ ^^ Sandy Lake to Rat Portage branches off, there are about twenty- 
canoeing, eight miles of good canoeing without portage, through small lakes or lake- 
like expansions of the river, all of which are studded with a multitude of 
rocky islets, and bounded by wonderfully indented and irregular shore- 
lines. 

Leaving Separation Lake, the river contracts considerably, and the cur- 
rent is very swift, with numerous eddies and whirlpools. In about six 
miles, we came to the ninth, tenth and eleventh falls and portages, all of 
Portages. which occur in a distance of about two miles. These portages are respec- 
tively 210 yards, 180 yards and 360 yards in length, and the falls about 
eight, twelve and eighteen feet in height. Twenty-six miles further, the 
twelvth and last fall and portage on the English River is reached at 
about nine miles above the confluence of the Winnipeg, one mile below 
Winnipeg River, which is Island Portage. The Winnipeg River with its numerous and 
picturesque falls and rapids has been so frequently travelled, and has been 
so graphically described, first by Keating in 1823, in his '^ Narrative of an 
Expedition to the Source of St. Peter's River," and subsequently by 
Professor Hind, in 1868, in his '* Report on the Canadian Red River Explor- 
ing Expedition," that it would be impossible, by merely passing along it as 
we did, to add anything to the details already given of it by those authors. 
We reached Island Portage early on the 2nd of October, and at 6 p.m. 
on the 6th arrived at Fort Alexander. Our traverse of Lake Winnipeg 
from Fort Alexander to the mouth of Red River occupied from the after 
noon of the 7th to the evening of the 11th, adverse winds having detained 
Arrival at Fort US for two days On the 13th of October we reached Fort Garry, 
^"^' having completed a canoe journey of about 650 miles in forty-four 

days travel, and made seventy portages of a total length of 14.79 miles 
DiBtancos be- ^hc distancos as estimated and laid down on my sketch map of the route 
iSiu?La*<SlSd from the outlet of Lac des Mille Lacs to Fort Alexander are approxim- 

Fort Alexander. ^^ J 33 foU^^g ._ 

•^ Miles. 

From the outlet of Lac des Mille Lacs to Sturgeon Lake, includ- 
ing twenty-five portages, together 9,836 yards 100 
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Miles 

From our camp, south east shore of Sturgeon Lake, to the 
Hudson Bay Post on Lonely Lake, with thirteen portages, 
together 7,848yards 81 

From Lonely Lake Post to the English River 52 

From the outlet of Lonely Lake to Separation Lake, where 
the canoe route to Bat Portage leaves the English Biver, 
with eight portages, together 2,801 yards 82 

Separation Lake to the confluence of Winnipeg and English 
Rivers aboye Island Portage, with four portages, together 
940 yards 41 

Thence to Fort Alexander by Lee River and Bonnet Lake, 

with twenty portages, length 4,595 yards 105 

461 
Professor Hind gives the latter distance, via the main river and the 

Seven Portages, as one hundred and four miles ; and the distance between 

Island Portage and Otter Fall he makes forty-nine miles, while my estimate 

is forty-seyen. 
From barometric observations on Lac Seul it would appear to be about Heicht of lac 

1,150 feet above the sea, giving a fall of 245.53 feet for the English tea. 

River to Island Portage, and 276.47 thence io Lake Winnipeg, assuming 

the latter to be 620 feet above the sea, or the same elevation as Lake 

Superior. 

Gboloqical Features. 

In Mr. Bell's report a fall description is given of the geological 
features which were observed beween Lac des Mille Lacs and Separation 
Lake, and thence, via Sandy Lake, to the Lake of the Woods. T\w 
rapidity with which we were obliged to travel rendered it impossible 
to extend our observations beyond the immediate vicinity of the route 
followed, and even on it we were often for many miles together at such a 
distance from the land as to make it impossible to determine precisely what 
was the character of the rocks. Notwithstanding this, however, the main 
objects of this reconnaisance were fulfilled, in giving a general idea of the 
physical features of the country and of its geological structure. The most 
important and interesting point which has been ascertained in this connec- 
tion is the occurence of a series of great parallel bands of schistose and gohistose and 
slaty strata traversmg this re^on, which hitherto was supposed to be almost oToriy^g^Laa- 
exclusively occupied by Laurentian gneiss. The aspect and lithological'^*^''^"®*"' 
character of these slaty rocks, and their apparent relations to the under- 
lying Laurentian gneiss, are stated in Mr. Bell's report. It may, however, 
be remarked that though the facts observed undoubtedly lead to the con- 
clusion, as stated by Mr. Bell, that the two series are in conformable 
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sequence, yet it is far from improbable that this apparent conformity is 
only local, and that the result of a more extended and detailed investi- 
gation of the structure would serve to shew that there is in reality a very 

considerable break and much unconformity between the Laurentian gneiss- 
and the overlying schistose and slaty strata. As regards the age of 
these so-called Huronian rocks, the evidence is not of the most satisfactory 
kind. While stratigraphically they rest directly upon highly crystal- 
Keaembiance to line and typical Laurentian gneisses, mineralogically they resemble a^ 
Qoebeo group, closely the chloritic, epidotic and dioritic strata of the altered Quebec 
group as they do those which on the shores of Lakes Huron and Superior 
are referred to the Huronian series. 

A similar series of rocks occurs, as shown by the researches of Mr. 
James Richardson and of Mr. Walter McOuat, of the geological corps, ii> 
soeks of Lakes the rcgions lately explored by them around Likes Mistassini and Abbitibb^. 
AbbiuoM. It is similarly related to the Laurentian gneisses, and associated with it 
there are serpentine and green schists holding magnetite m crystalline 
grains, and in the serpentine from Misstassini and Abbitibbe, both chrome 
and nickel have been detected ; in the former by Dr. Hunt and in the latter 
by Dr. Harrington. The only organic form which has as yet been found 
associated with these rocks is the obscure coral mentioned in Mr» 
Richardson's report. [Geology of Canada, Report of Progress, 1870-71, 
page 294.] Notwithstanding this, and that Mr. McOuat failed to find 
any fossiliferous beds associated with the Abbitibbe rocks^ yet I think there 
is not much room for doubting that the green schists of the Mistassini 
region are of the same age as those of Lake Abbitibbe ; and as we have 
associated with the former serpentinous limestones holding corals, pre- 
nounced both by Dr. Dawson and Mr. Billings to be either Tetradium or 
Favo9ite8y and the whole mineral aspect of the formations in both localities 
closely resembles that of portions of the altered Qaebec group, it seems not 
improbable that they may be of the same age ; and if so, then it becomes 
a question, in what way they are related to the Huronian series of Lakes 
Huron and Superior, as well as to the great bands of somewhat similar 
Books bettroen rocks which WO find traversing, in a W. S. W. and E. N. E. direction, the 
Md*ReyRi?er. entire region between Lake Superior and Red River. This very interest- 
ing and important question can only be determined by further minute and 
careful investigation : but whatever their geolo^cal age may be, their 
presence exerts a marked beneficial influence on the physical character 
and on the general fertility of the country where they occupy the surface. 
This fact in relation to a portion of two of the bands which we observed 
west of Lake Superior, was noticed by Professor Keating in 1823, who 
writes respecting these as follows : * 

* Narrative of an EzpeditioD to the Source of St. Peter'cs Rirer, performed in tbe27ear 
1S23. 
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'^ After passing Jack's Falls, a great change in the appearance of the Extract from ^ 
riyer was observed, and was distinctly traced to a difference in the rock. book. 
The granite and syenite were replaced by a slate, which appeared to vary 
from a mica to a clay slate, presenting chiefly the character of the latter. 
It is very distinctly stratified. The strata are nearly vertical. Its junc- 
tion with the granite was observed in many places ; the slate was super- 
posed. The hills which we had observed above Bonnet Lake did not 
continue » after the slate had made its appearance. A corresponding 
change in the features of the stream is observed. The river expands 
considerably, being in some places several miles wide ; it includes a great 
number of islands, all of which have a solid rocky foundation. The color 
of the rock is of a deep blue, or black, imparting the same hue to the 
water. The river is not deep, its current is swift, especially near the 
islands, but it is free from ripples. We observed none of the foaming rapids 
which characterized the lower part of the stream. The islands which in 
some places are countless, are generally small and of a form nearly square ; 
from the vertical stratification of the rock their banks are perpendicular ; 
they generally rise from ten to twenty feet above the level of the water. 
Their surface is covered with a thick growth of trees, which are for the 
most part, however, small. They consist of a dwarf species of pitch-pine,, 
spruce, juniper, tamarack, &c.; the white birch becomes more abundant; 
the undergrowth is very luxuriant. The soil appears much better than 
that on the granite. In some parts the rock appears covered with a 
ferruginous incrustation, produced probably by the decomposition of iron 
pyrites which abounds in it. The difference in the rocks did not continue 
long, for after having travelled about fifteen miles the slate ceased, and was 
replaced by granite which soon passed into a decided syenite, producing a 
wilder and more uninhabitable country than any we had as yet seen. The 
syenite rises apparently in great confusion in steep masses which aro^ 
rounded at their summit, they are covered with moss and support but a 
very thin growth of scrubby pines on their surface. 

" Previous to our arrival at Rat Portage, we observed that the rocks' 
had again changed to a slate of which the stratification was very distinctly 
directed from east-north-east to west-south-west. The inclination was 
nearly a vertical one ; the color of the slate is a dark green ; it is very 
decidedly a micaceous slate, at least on Rat Portage. This produces the 
same feature which we had observed on the Winnipeg River above Jack's 
Falls, but which becomes more distinct in the Lake of the Woods." 

Apart from the geological interest which attaches to the determination 
of the distribution of these rocks and of their precise relations to the under- 
lying Laurentian gneiss, the foregoing facts shew that it is economicallj^ 
important that the extent of these bands should be defined ; and that their 
mineral characters should be closely investigated is equally so, inasmucly 
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Mineral deposits as the gold, the copper and the ir^n of the region, as far as known, are 
associated with similar strata, an 1 thus, not only the best land, but likewise 
valuable mineral deposits are to be looked for within the limits which they 
occupy. 

Except such as arises fron causes connected with the presence of 
Haronian rocks as above describeiy or with the occurrence of superficial 
deposits of sand, clay, etc., but little variation is perceived in the general 

Route between aspcct of the countrv ou the route which we traversed between I^c des 

LacdesMllie ^ *^ • /-v 

Lacs and Lake MiHe Lacs and Lake Winmpeg. On the mainland, and on the innumera- 

Winnipeg. to ^ / 

ble islands, the shores of the lakes and rivers very generally present bare 
rock surfaces. B jld cliflfs and precipices are rare ; the rocks either rise 
abruptly from the water for fifteen or twenty feet, or else slope gently 
upward, till, above the line of highest flood, they are concealed beneath a 
thin coating of moss-covered soil, supporting a thick undergrowth of brush- 
wood, and a forest of poplar, aspen, birch, spruce and small tamarack, with 
occasionally a few red pine trees, standing singly or in small clumps, and 
which, though considerably taller than the rest of the forest, and hence 
conspicuous at a distance, are rarely of large size. The generally small 
Small size of gize of the timber, however, is evidently not altogether due to the effect 
of unfavorable soil and climate, but in a great measure to the fact that 
nearly all the older trees have been destroyed by the successive fires 
which at one time or other have devastated every part of the country, and 
the effects of which are often conspicuously marked by the tall, dead 
branches and partially charred tnmks which still tower above the younger 
miS^Sthi*iu a'Si^'^'^®^^- T'^^re are no prominent hills or even ridges ; the highest eleva- 
^cSpi«[b>** ^^^^ ^^ ^^* probably exceed four or five hundred feel; above the inter ven- 
water. jj^g waters ; and I think it is no exaggeration to say that the latter occupy 

fully one half of the whole surface area of the region. The surface is 
generallj broken and undulating, and often rocky, but occasionally both 
lakes and rivers, are bordered either by extensive swampy flats or by banks 
of stratified sand, silt and clay, which often rise terrace-like at a short 
distance from the water's edge. The pomt on which the Lonely Lake 
Post stands is formed of these deposits, and to the westward of the Post, 
along the north shore, they are exposed in cliff sections for several miles. 
At the junction of the Mattawa and the English Rivers, where a small 
Indian Village and trading post is situated, presided over by Chief Pierre, 
there are similar banks of sand and sandy clay, resting on the ordinary 
grey Lauren tian gneiss, which is exposed along the water's edge. The 
banks here rise steeply to about thirty feet above the water, and for som3 
distance inland the country seems to be tolerably level, and the soil on 
this part of the river appears to be generally of fair quality. Small 
crope raised by patchcs of it are Cultivated by the Indians, who succeed in raisins excellent 

the Indians. j • i i • 

potatoes, carrots and onions, and there is no doubt that many other crops 
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would flonrish equally well, and would be cultivated by them if they were 
supplied with seed. Throughout the region, especially from Sturgeon 
Lake westward to Lake Winnipeg, there are considerable areas of soil iwSSiSnSmi 
suitable for cultivation. 

The sands and clays, which for the most part form the soil of these cul- 
tivable areas, appear to be more widely distributed in the valley of the 
English River than they are in that of the Winnipeg. Professor Hind 
says :* ^^ The Winnipeg River, until within a few miles from its mouth, 
flows through a desolate and irreclaimable rocky waste, furnishing a very 
email supply of timber for lumbering purposes in proportion to its length of 
168 miles." This description applies equally to some parts of the Englis'i 
Jftiver, but the greater prevalence above alluded to of the superficial deposits 
in the valley of the latter appears to ]>e accompanied by a corresponding 
amelioration in the character of the countiy. The same author remarks 
that ^' small patches, varying from 50 to 800 acres^ of excellent drift clay 
occur at and below Islington Mission, but within a few miles of the mouth 
of the river an extensive area of good arable land is to be found." Islington 
is on the Winnipeg River about twelve miles above its confluence with the 
English River. On the lower part of the Winnipeg River, and around th» 
south-eastern shore of Lake Winnipeg, the banks and clifi, which are 
entirely composed of these drift deposits, form a very prominent feature.^ 

Occasionally the cliflb are nearly perpendicular, and as much as fifty or 
sixty feet high. The sections which they afford shew alternating beds of SMtioiaof 
fine and course sand, silt or mud and sandy clay. At most of the points 
and headlands, and in some of the bays where such cliff sections occur, 
the shore beneath is often thickly piled with small and large transported 
stones and masses of rock. Inland, similar stones and rock masses are 
found to be somewhat thinly and irregularly distributed, either resting on 
the surface or partially imbedded in the soil. Their distribution has clearly 
taken place long after the formation of the deposits upon which they rest? 
as their position is always on or beneath, and not in the cliflb, and it would 
seem that their accumulation upon the shores and at the points and head- 
lands as described is the result of a twofold action. The wearing away and 
breaking down of the sand and clay clifi by atmospheric causes brings the 
boulders within the influence of the waters of the lake, while their piling 
up in certain places may probably be explained by the shoving action of the 
ice upon the shores when breaking up in the spring. Respecting these 
deposits on the shores of Lake Winnipeg, Professor Hind writes :t '^ About 
five miles further south, I ascended a cliS*, fiity feet high, consisting of Gisftntio 
stratified sand and marl, in which were imbedded primitive boulders of 



* Report on the CanAdian Red Riyer Exploring Bzpedltioo, 1857. 
t Ibid, page 252. 
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most ^gantio dimensions. Some of them measured twelve to fifteen feet 
through ; they were all water-worn and distributed throughout the clifT 
The base of the cliff was well protected by an immense accumulation of 
these erratics' which had fallen firom the loose sand of the cliff." 

Erom the foregmng it will be seen that the opiiuon of Professor Hind 
regarding the relation of those enormous boulders to the sand and clay 
deposits, differs from that which I formed respecting them. In support of 
my own view of the matter, I may say that in the only sections wlucli I 
examined where the cliffi were sufficientiy steep to prevent the lodgement 
on the slope of boulders falling from above, or presented vertical sections, 
I saw no boulders except at the base and on the summit. 
voMiii. A few fossils were collected from loose fragments of limestone on the 

shores of Lake Winnipeg, and also from rock in position at the Stone 
Fort on Bed River. Among them are several specimens of a lingola 
which Mr. Billings says is probably Lingula CoburgemU. That the Red 
Biver lunestones are of the age of the Trenton group, has already been 
determined. 

ALFRED R. C. SELWYN. 
Montreal, May, 1878. 
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ALFRED R. C. SBLWYN, 

UPOH THl 

ACADIA IRON ORE DEPOSITS 

or 

LONDONDERRY, COLCHESTER COUNTY, N. S. 

The following obseryatioDS on the above deposits are the result of an ex- 
amination of them which I made in June last, extending over a period of 
eight days. 

Mj attention was directed chiefly to ascertaining the character of the 
ore deposits, more especially as regards the quantity which they might 
reasonably be expected to yield if fully opened out ; and whether they 
could then be made to supply permanently the requirements of a large 
annual manufacture of iron. 

The land on which the ores are found is rituated in the township of Lon- DeMriptton of 
dondeny , on the southern slope of the Cobequid Hills. These are described 
by Dr. Dawson (Acadian Geology, page 679) as follows: ^^The Cobequid 
range, attaining at several points a height of 1200 feet, is the highest 
chain of hills in Nova Scotia ; and forms in its whole length the watershed 
dividing the streams flowing mto Northumberland Strait and Chiegnecto 
Bay from those flowing into Cobequid Bay and Mines Basin and Channel" 

The property of the Acadia Charcoal-Lron Company extends z^^ftirly ^^J^^^i^J^ 
twelve miles in an east and west direction on the ore vein, with an average ^'*' prop«r^- 
width of about four miles* and comprises 88,000 acres in contiguous lots, 
some of them cleared and cultivated, but the greater part covered with a 
fine forest of valuable hardwood timber. On the west it is bounded by 
the Port-Sl-pique River, and on the east by the De Bert River. 

Twelve other streams and brooks, several of them larse enoueh to be vaiubie 

o o ttTMuns for 

valuable as wate^power8, traverse the property in a direction nearly north waterwpower. 
and south. A series of more or less parallel ridges or spurs from the main 
axis of the Cobequid Hills separates the streams, and slopes down to them 
on either side, often f ery abruptly, from elevations of one hundred to three 
hundred feet, forming steep valleys and ravines. 

The rocks, which are often well exposed in these valleys and ravines ^j;^<^*«'®' 
and in places also on the hills^ consist of grey, blue and olive slaty shales, 
alternating with bands of quartzite, and of hard grey and brown feldspathic 
sandstones, and have a general nearly east and west strike with a high 
southerly dip. 

For convenience in describing it, the property may be divided into two Sj^^St? tw?" 
eections, being respectively those portions which lie to the east and to the ^^^^ 
vrest of the present smelting works on Great Village River. 
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Kam«0 oi The Streams in the western section are Maddison's Brook, Cumberland 

itreu&s. 

Brook, Martin's Brook, Cook's Brook, and the east and wesi; branches of 
Great Village River. In the eastern section there are Campbell's Brook, 
Mill Brook, Folly River, east branch of Folly River, Pine Brook and 
Totten's Brook. «The water of all these streams and likewise that of the 
Port-^pique and De Bert Rivers, empties into Cobeqtdd Bay, the shore of 
which is distant about five miles from the southern boundary of the property. 

Baiiwayoom- The sectiou of the Intercolonial Railroad between Amherst and Truro 
passes for several miles through the eastern portion of the property, and a 
branch railroad three and a half miles in length is in course of construction 
from the main line to the site of the smelting works at the Forks of Great 
Village River. When this is completed, the mine and works will be placed 
in direct and easy communication with the important coal-fields of Pictoa 
on the one side, and of Springhill on the other, and also with the ports of 
Halifax, Pictou, Truro and Amherst. 

Condition of On the eastern section of the property no mining operations are at 

cM^Mction. present in progress, and I could therefore only examine the old surface 
explorations, which are indicated by a number of shallow pits and 
trenches on the course of the ore. Kone of these, at the time of 
my visit, were in such a condition as to afibrd the means of examimng the 
vein in them, and therefore its presence and dimensions at these points 
could only be inferred from the character and the quantity of ore which 
has been raised from the various openings and is now piled on the banks, 
and from the testimony of the persons under whose superintendence the 

conneuid con- explorations were conducted. The general course of the fissure or vein 

has a steep southerly dip of about 80^, and in its strike or level course it 
closely coincides with that of the metamorphic slaty shales and sandstones 
of Upper Silurian age, which form the country/ or wall rocks ; and while 
there is every reason for believing that the fissure or vein is continuous 
through the entire east and west length of the property, it would never- 
theless be premature to assert that it is throughout this distance acoom- 
panied by ore deposits. In both the eastern and western sections, there 
are considerable intervals, especially in the former, in ^ which no ore haft 
yet been found ; perhaps only because it does not appear at the surface^ 
through being concealed either by the superficial accumulation of soil, or 
by carboniferous strata, which, immediately to the east of FoUj River, 
appear to overlap the line of strike of the ore vein. The longest interval ia 
which, so far as I could learn, no ore has yet been found, extends from th« 
west branch of Great Village River to the west bank of Campbells BrookJ 
a distance on the course of the vein of about 2 miles, (2 miles and 82 chaiiW 
from subsequent measurement.) I 

Grejt Village r^Q ^^gt branch of Great Village River flows through a deep narroi 



BSPOBT BT ALFRED R. C. SELWTN. 21 

gorge or eanonj in which the rocks are well exposed. This gorge crosses 

the coarse of the yein nearly at right angles, bat no ore or any other distinct 

traces of the vein have been found either in it, or on the high grounds 

between the east and west branches of Great Village River. A fisiult orFaoit. 

break in the stratification crosses the gorge, however, exactly where the 

vein ought to appear, and it is not improbable that the downward pro- 

loDgation of this fault might lead to ore deposits. Proceeding eastward, 

the ground.on the strike of the vein is much encumbered with drift ; no^roandooTerod 

°^ , bj drift. 

ore croppings have yet been discovered, and so far as I could learn, no ex* 

plorations by sinking or boring have been made between the east branch 

of Great Village River, and the west bank of Campbell's Brook. Here, 

however, at a point 450 yards north of the Base-line Road, a level stated ^eia resohinir 

to be 200 feet in length has been driven in search of the vein ; and 136 

yards further north, and about fifty or sixty feet above the first, is a second 

level, the length of which I could not ascertain. According to information 

received, the vein was reached in both these levels, and good ore taken 

oat. Neither of them was accessible for examination at the time of my 

visit, and I could get no information about the thickness of the vein. On 

the " spoil-heap " at the mouth of the upper level, there were a few large 

iind small fragments of fibrous brown hematite. 

From the Campbell's Brook levels to the elevated ground east of Folly Jj^Jf^^jJ^J"^ 
Kiver, is another interval in which no ore has been found, though some'^*^**" *>"»*• 
traces of ore are said to have been observed about mid-way near where the 
strike of the vein would intersect the line of the Intercolonial Railroad. 

East of Folly River, the first exposure of ore is met with at Ross* Farm. ^^* ''*™- 
Here a trench, now partly filled in, has been dug on the course of the vein 
(W 10^ N.) 25 yards in length and apparently some ten or fifteen feet 
in depth, from which a considerable quantity of ochrey red ore has been 
raised, and used for the manufacture of paint. The workings have how- 
ever,^been abandoned and no ore raised for seven or eight years. One 
hundred yards further east, in which distance there appears to have been 
a number of small excavations, the vein has been opened upon for twenty- 
five yards in length to a depth of about 20 feet. Owing to the sides of 
this opening having fallen in, the vein was not exposed at the time of my 
▼isit. But it is stated to have a vertical position, with a width of eighteen 
feet at the west end and fifteen feet at the east end of the excavation. 
About six hundred tons of limonite, in large and small concretionary 
masses, have been raised here and are now piled on the bank, lliis 
work was done in 1864, since when no further explorations have been 
made and no ore raised. 

The ore is of the best quality, and there is no doubt that the vein is very Qumtitjof oro> 
largely developed in this part of the property. At the next exposure to 
the east a shaft has been sunk and large masses of ankerite and specular 
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extension of 
Tein. 



Barn-hill lot 



Peter Totten 
lot. 



ore with some limonite have been taken from it. The shaft having fallen in,. 
I could not examine it^nor conld I learn the depth to which it had penetrated 
the ore. 

From this shaft the extension of the vein eastward can be traced by 
surface indications to the end of the^slope towards the valley of Pine Brook 
immediately in rear of David Slack's house and 430 yards north of the 
Base-Line B.oad, giving it a total length between Ross' Farm and Pine 
Brook of nearly one mile, with but few, if any interruptions, 
nantity of ore. Supposing it to average four feet in width for this distance, to a depth 
of only one hundred feet it might be expected to yield nearly 200,000 
tons of ore, allowing ten cubic feet of ore to the ton of 2,000 lbs. 

The vein has not been traced across the valley of Pine Brook. 

Further eastward, however, on the Barn-hill lot, it again crops oat and 
is stated to show ankerite with spathose ore in large quantities. 

About three-quarters of a mile east of the Barn-hill lot, is the Peter 
Totten lot; hero on the north side of a small swampy brook, a tributary of 
Totten's Brook, the vein has again been discovered and traced eastward 
for a quarter of a mile along the slope of the hill, in which an excavation 
has been made about fifteen feet deep, and twenty- five to thirty feet long 
and about 200 tons of ore have been raised from it. Dr. B. J« Harrington 
has made an assay of a specimen of this ore which I took from the heap 
and which appeared to me fairly to represent the whole, with the following 
result. 

The iron was determined and calculated as hydra ted peroxide. 

Hydrated peroxide of iron 78. 52 

Carbonate of lime 20.61 

Carbonate of magnesia 0.87 

• 100.00 
Eqnal Metallic Iron 47.05 per cent. 

It may therefore be considered a first class ore. The vein is stated to> 

have a width here of eighteen feet, and as it is very favorably situated fv^r 

being worked, large quantities of ore could be mined on this lot. Beyond 

the Peter Totten lot, the vein is said to have been traced eastward for 

about two miles, by fragments of ore scattered on the surface, but my 

examination did not extend further in that direction. 

In the western section, I examined as far as possible, all the openings 

Division of which have been made upon the vein. This part of the property may be 

ofvein into lour divided into four parts, on each of which more or less ore has been discover- 

parte. . , 

ed, and the relation of which to each other is shewn on the accompanying 
plan : 

1. From Great Village River to Cook's Brook. 

2. From Cook's Brook to Martin's Brook 

3. From Martin's Brook to Cumberland Brook. 

4. From Cumberland Brook westward to the boundary of the property* 



Analjsis. 
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The original workingB, which were commenced in 1849, are situated inorigiiud work^ 
thefirBt of these divisions; and for eight years thej supplied all the orei* 
which was smelted, amounting to 4,000 tons, yielding 1,000 tons of iron. 
None of these old workings are now accessible, having been abandoned 
since 1857. There appear to have been several levels driven into the 
hill, which rises abruptly for more than three hundred feet above the river 
bed, and on»the summit a number of shafts have been sunk, the deepest 
of which is stated to have been seventy feet. The form of the ground 
here presents the greatest facilities for working the vein, and its proximity 
to the smelting works should also recommend it in preference to more 
distant localities ; but the only work at present going on in this divi^on i» 
the raising of ankerite for use as a flux in the furnace. It can be 
quarried in the steep face of the hill fronting the works, (see plan) and 
delivered at the furnace for f 1.10 per ton, the quantity available being cort of ore «& 
practically inexhaustible. I could obtain no very satisfactory explanation ^ ^ 
why the mining operations in this locality were suspended, but on compar- 
ing the return given above of the produce up to 1857, with that which 
has since been obtahied from ores which are carted to the furnace from a 
distance of two and a half to three miles at a cost of sixty cents per ton^ 
it is seen that the ore which was mined at Great Village River works^ 
was of a much lower percentage than that which is now used, (»: else 
that the smelting process then in use was very defective. From 1857 to prodaotion a:^ 
1861 the production of iron is stated to have been 4,000 tons from 9,000 
tons of ore, and the same proportion has been mamtained up to the present 
time, from a total of 60,000 tons of ore. 

The character and appearance of this part of the vein as observed by 
Dr. Dawson, when active operations on it were in progress, is fully describ- * > 
ed in his "Acadian Geology, (pages 588 to 586). It appears to have 
been traced by surface openings for about 880 yards, which carries it to 
within one hundred and eighty yards of Cook's Brook. 

In the second of the foregoing divisions, a distance of about 1,150 yards, DiTi«ion 2:. 
the only openings on the vein are one level and a few apparentiy shallow 
pits. These openings are close on the west bank of Cook's Brook, and 
directly on the course of the vem from Great Village Biver. In the 
level, which like all the other excavations described, was not accessible, 
the vein is stated to have been struck at fifty yards from the mouth, and ' 

of the level was then driven a further distance of three hundred feet on 
the course of the vein, which showed an average thickness of three or four 
feet. The ore here was chiefly specular iron, mixed with red ochrey ore and spetniwf ant. 
ankerite. There are now about fifteen tons of ore piled at the mouth of 
this level, but none has been taken to the furnace. The crop of the vein 
has not been traced over the hill westward from these workings to Martin's 
Brook, but there is good reason for believing that it will be found to be 
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contmnoos in this direction. A thorough exploration of the intervening 
ground would be desirable. I could not learn that any ore had been found 

nartiii*! Brook, in Martin's Brook or that any excayations had been made there. Dr. Daw- 
son informs me, howeyer, that he found some thin yeins of specular iron ore 
near to where the yein might be expected to shew itself in the bed of the 

jMTteion 8. brook. Proccedbg westward, the next exposure of the yein occurs on 
the hill side, at about 850 yards to the south-west from the point in 
Martin's Brook above named. Here the vein was found to run nearly 
north and south, (see plan} and to underlie about 80^ to the westward. 
It continued on the same course for about one hundred and eighty yards, 
when it gradually resumed its normal course of west 1(K18® north, on 
which it has been traced and more or less worked upon, to within one 
hundred and fifty yards of the Cumberland Road, a distance of about fif- 
teen hundred yards. 

^^tof work- The fliost extensive workings on the property are on this part of the 
vein, and from them the whole of the supply of ore for the past fifteen 
years has been derived, except 2,959 tons^which have been taken to the 
furnace from the mines on the west side of the Cumberland Brook. The 
crop of the vein has been worked in shallow pits and trenches for a length 
of 8,953 feet, and shews good ore throughout. The main workings, how- 
•ever, and those from which the greater part of the ore has been raised, are 
'Confined to a length of about 740 feet, on the eastern end of the vein. 
In this portion of it there are six levels at various depths. The deepest, 
17o. 6 on the accompanying plan, has been driven about 1,000 feet and is 
there about 200 feet beneath the surface. 

For 600 feet it passed through barren ground ; ore was then struck, 
and tiie level has since been driven 400 feet on the course of the vein, 
which is found to hold ore at the depth above mentioned, of the same rich 
character and as abundant as it did at the surface, retaining an average 
thickness of from three to four feet. No. 5 level is about 120 feet above 
No. 6. In it, and also in the upper levels 1, 2, 8 and 4, both the north and 
the south branches of the vein have been more or less worked, but none of 
the levels have extended westward beyond the 1,840 feet shewn in the plan 
and section as line No. 1. On the summit of the hill 282 feet above the No. 

Tiabercd ahaft, 6 level, and 2,648 feet from its mouth, a substantial, well timbered shaft has 
^^ been sunk, and is frimished with a 10 horse-power engine, and winding and 
pumping gear. In this shaft, which was commenced fifteen feet south of the 
crop, the vem was struck at 85 feet from the surface. No ore has been 
raised fi^m this shaft, and at the time of my visit it was full of water. 
. By sinkmg it a further depth of 197 feet, and connecting it with the No. 
6 and with the other levelsj 1>800 feet in length of the vein would be open- 
ed up to a depth of from 220 to 280 feet. A very insignificant quantit/ 
of ore has yet been taken from this ground, and supposing the vein to 
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continue through it, as there is every reason for believing it does, with- 
out any material change in its thickness or in the character of its contents, 
it may reasonably be expected to yield some seventy or eighty thousand JxMcted.^ 
tons of ore. 

West of the En^e shaft, as far as can be judged from appeaiances on 
the surfistce, equal areas of the vein will probably be equally productive ; 
and thus in this division of the property alone, the supply of ore is not 
likely to be speedily exhausted. 

The mining Manager in charge of the Martin's Brook works stated that 
he could now without diffculty raise from the No. 5 and No. 6 levels, one 
thousand tons of ore per month, and deliver it at the furnace at Great Vil- 
lage River at ($2.00) two dollars per ton. The accompanying plan and 
section of the ground between Martin's Brook and Cumberland Road, 
shew the character and position of the workings in this division, and afford 
a good idea of the extent of ground which remains to be worked. The 
datum-line in the section is the No. 6 level, but it should be observed that 
there is no reason for supposing that below this level the vein will prove 
less productive. As already stated the vein has been traced in this divi- 
sion to within one hundred and fifty yards of the Cumberland Road, when 
it appears to have been lost on the brow of the hill, 153 feet above the 
brook. At about fifty or sixty feet below this point the ^^ Yipond " level 
(see plan) has been driven 800 feet in search of the vein, without, however, 
meeting with the success which, from the direction and the length of the 
level might have been anticipated ; and no trace of the vein has been 
found crossing the Cumberland Road or Brook, notwithstanding that the J? ^'f J^^^. 
rocks are fairly exposed. This apparent interruption of the vein on *P-SSd*Bn>ok** 
preaching the intersecting valleys from either one side or the other, and 
its reappearance on the opposite hill side is a somewhat remarkable fact, 
lor the explanation of which further careful investigation is required. It 
may not improbably be connected with the occurrence of a series of large 
transverse, and more or less parallel dislocations, the courses of which are 
marked by the valleys. West of the Cumberland Brook in No. 4 of the i>i^i«n 4. 
foregoing divisions, the vein reappears on the hill side at about one hundred 
and fifty feet above the brook, the interval from the last exposure of it on the 
opposite side of the valley being about 300 yards. The works here have 
extended for about 250 yards westward on the crop of the vein, most of 
the ore having been taken from shallow pits and trenches, the deepest not 
exceeding thirty feet. Ore is now being raised here from a level (Morri-Monrison's Hiii 
son's Hill level) in which the vein has been cut at 300 feet from the 
mouth and is stated to show a width of fifteen feet. There are now about 
400 tons of ore on the surface. The position of the vein on this hill, if it 
is uninterrupted in depth, would enable it to be worked with great advan* 
i;age firom the Cumberland Brook, by an adit, which would probably not 
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exceed five hundred feet in length before striking the ore. In this divi- 
sion a second parallel vein has also been discovered, and is known as th& 
Farnen's Hjuj Famon's Hill vcin, the position of it, as shewn on the accompanying map^ 
^*^ is about 920 yards north of the level on Morrison's Hill. It has a nearly 

east and west course, and underlies about 80^ to the southw^d. One 
shaft thirty-seven feet deep has been sunk on it, and there are excavations 
at intervals along the crop for about one hundred yards, some of which are 
as much as twenty feet deep. About 200 tons of ore have been raised 
here, and are now piled on the bank. The vein has not been traced across 
the valley of Cumberland Brook, but traces of ore are said to have been 
found on the opposite hill, nearly due east of the outcrop on Famen's 
Hill, and which may mark the continuation of the vein in that directioD. 
To aid in formmg sound and reliable conclusions respecting the nature of 
Heed of a earo- ^^ voins, and the permanence of the ore deposits in depth, acareful measur- 
flu •uTcy. ^^ survey should be made, from which to construct a plan, and longitudi- 
nal and cross sections, shewing accurately all the surface features and the 
outline of the ground, as well as the position, extent and depth of all the 
^ workings and the relative heights of the several ore croppings. The 
limited time which I could devote to the examination, and the want of any 
correct plans of the ground, as well as the condition, already mentioned of 
all the old workings, rendering them inaccessible for the purpose of exami- 
nation, are causes which have combined to render my investigation less 
complete and satisfactory than it might have been under more favorable 
Supply of ore. circumstancos. I may, however, notwithstanding, state, that while there 
are no good reasons for supposing that at a greater depth than has yet 
been reached the vein will be found to be of greater width, and more regu- 
lar position, neither are there any grounds whatever, for anticipating a 
change in the contrary direction ; but that it will maintain characters cor- 
responding with those which it exhibits on the line, where it is cut by the 
present surface, to depths far beyond those to which profitable mining can 
be carried is, however, in my opinion a view which is strongly supported 
by the probable circumstances connected with the origin of mineral veins 
of this kind, as also by the practical experience which has been gained 
elsewhere in working them. And though I was unable to verify by per- 
sonal examination many of the statements respecting the appearance and 
dimensions of the vein where it has been exposed in old excavations, still 
the evidence I collected, and the facts I was able to determine, bearing 
on these points, are in my opinion of such a character as fully to warrant 
the conclusion, that no apprehensions need be entertained of any failure for 
years to come, in the supply of ore which the veins are capable of yielding, 
even if drawn upon to a much larger extent than heretofore. 

So much has already been written and published by various authors, res- 
QuOityofore. pccting the richness of the Londonderry ores and the excellent quality of 



REPORT B7 ALFRED R. C. 8ELWTK. 



2T 



the iron made from them, and they have also been so thoroughly tested 
bj practical working that it is saperfluous for me to add anything on this 
sabject. I have, however appended for reference the results of some of 
the examinations which have from time to time been made of them by 
different analysts ; and also some anijyses made by Dr. B. J. Harrington 
of specimens which I collected from different portions of the vein. 

The accompanying map on a scale of 400 yards to odo inch, of the ^"p- 
western section of the property, is plotted and drawn from measurements 
which I made on the ground, and the plan and longiitudinal section of the 
vem, and the workings on it, in division 4 of the same section, are reduced 
from documents which were furnished me by Mr. Livesey. 

Alfred R. C. Sblwyn. 
Montreal, 12th Dec, 1872. 



Analysis of Iron Ori from Lohdonderrt. 



AnalyaeK. 



Ankerite. 3 Varieties. 


Dawson. 


C.J.Jackson.. C. 


J. Jackson. 


H. How. 




White. 


Yellow. 


Brown. 


Brown. 


Garbonato of Lime 


54.0 


43.80 


49.20 


61.61 


Carbonate of Iron 
Carbonate of Manganese 

Carbonate of Magnesia 

Silidous Sand 


23.2 

22.0 
0.5 

99.7 


23.45 ) 
0.80 

30.80 

0.10 

98.95 


20.30 
30.20 

99.70 


19.69 

28.6 
0.13 




100.00 


Yellow Ochrey Ore. 

Peroxide of Iron 


Dawson. 
74.62 


Red Ochrey Ore. 
Peroxide of Iron 


Jackson. 

70.20 


Alumina 


4.48 


Alumina 




6.80 


Carb. of Lime and Magnesia 40 
Silica and Silicates 6.20 


Carb. of Lime 
Garb, of Magnesia 


5.60 
2.80 


Water mostly combined 


14.40 
100.00 


Silica 

Oxide of Manganese 


14.40 
0.40 



] 



100.20 



Mr. J. L. Hayes states respecting the quality of the Londonderry ores : 
" There is no trace of sulphur, arsenic or any foreign matter which can 
deteriorate the quality of the iron, or of titanium or chrome, which would 
render the ores refractory." 

The ankerite appears to be generally mixed with spathose iron in con- 
aiderable quantity, and is also traversed by thin veins of specular iron. 
It is consequently valuable not only as a flux but also as an ore containing 
from twenty to fifty per cent, of iron. 



NOTES 
ON SAMPLES OF IRON, 

FROM THl 

ACADIA MINES, NOVA SCOTIA. 

BY 

BERNARD J. HARRINGTON, B. A., Ph. D. 



The accompanying analyses illustrate accurately the composition of m 
samples of ore from the Acadia mines, Nova Scotia. 

Numbers I, II, and III have been made by myself, Nos TV, V and 
yi by Mr. Christian Hoffmann. In each case the mean of two closely 
agreeing analyses is given. 

On glancing at the results it will be seen that five of th^ ores are what 
are commonly known as '^ Brown Hematites," consisting mainly of hy- 
drated peroxide of iron (" Brown Hematite," or " Limonite," when pure, 
contains 86.6 per cent of peroxide of iron, and 14.40 per cent of water). 
The remaining ore (No VI) is what is known as " Specular Ore.** 

No I. (Cumberland Brook, North Vein) is a hard compact ore of a 
dark brown color and without lustre, except upon the surfaces of occa- 
sional cavities which are interspersed through it. The amount of phos- 
phorus, though not so high as in many of the English ^^ Brown Hematites," 
as nevertheless too large for it to be considered as a first class ore. 

No II. (Cumberland Brook, South Vein) is yellowish-brown in color, 
•earthy and rather friable. The large amount of manganese which it con- 
4»ins is worthy of note. 

Nos IV. and V. (Martin's Brook and Ross' Farm) are of a dark brown 
color, and occur in lustrous botryoidal ipasses exhibiting a fibrous struc- 
ture when broken. 

No III. (From the Peter Totten Lot). The analysis of this sample 
shows it to be an exceedingly good ore. It differs from those already 
described in containing over 20 per cent, of carbonate of lime, and in 
being entirely free from phosphorus. Its freedom from the latter element, 
and its high percentage of manganese, would render it particularly valua- 
ble in the manufacture of steel. 

No. VI. (Cook's Brook). This, as already mentioned, is atrue " Spec- 
ular Ore," the sample examined having only a surface coating of hydrated 
peroxide. It occurs in small crystals or scales of a steel-grey color. like 
ihe last this is a valuable ore, containing in a high percentage of iron, 
only 0.003 p. c. of phosphorus and no sulphur. 

A sample of the *^ Acadia Bar Iron," said to have been made from the 
Martin's Brook ore, I find to contain only 0.018 per cent, of phosphorus. 
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On account of the small amount of earthy constituents in most of the 
above ores, they might be advantageously smelted by mixing with the 
earthy and silicious ores which abound in other parts of Nova Scotia. 

B. J. Harrington* 
Montreal, Feb. 8rd, 1878. 



I. 

ANALYSIS OF SAMPLB OF ORE FROM CUMBERLAND BROOK, NORTH VEIN; 

ACADIA MINES. 

Peroxide of Iron 82.13}., , ,,. . ,««- 

^ . ., -T ,* f Metallic Iron 68.27 

Protoxide oflrpn 1.00 j 

Protoxide of Manganese 0.72 

AlnmJTia 0.66 

Lime 0.88 

Magnesia 0.25 

Silica 1.93 

Phosphoric Acid 0.86 Phosphorus 0.370 

Sulphnric Acid 0.04 Sulphur O.Oie 

Water (hygroscopic) 0.44 

Water (combined) 11.07 

Total 99.98 

Insoluble Residue 2.05 

Specific grayity 3.77 

n. 

ANALYSIS OF SAMPLE OF ORE FROM CUMBERLAND BROOK, SOUTH VEIN, 

ACADIA MINES. 

Peroxide of Iron 79.68 Metallic Iron .56.77 

Protoxide of Iron 

Protoxide of Manganese 2.51 

Alomina , 0.63 

Lime 0.57 

Magnesia 0.34 

Silica 3.05. 

Phosphoric Acid 0.44 Phosphorus 0.192 

Sulphuric Add O.OI Sulphur 0.004 

Water (hygroscopic) 0.78 

Water (combined) 11.65 

Total 99.66 

Insoluble Residue (Silica) 3.04 

Specific gravity 3.43 
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III. 

ANALYSIS OF SAMPLE OF ORE FROIC PETER TOTTEN LOT. AGADU MINES. 

Peroxide of Iron 69.86 MetaUtc Iron « 48.90 

Protoxide of Iron — ^ 

Protoxide of Manganese 2.25 

Alamina trace 

Lime 11.70 

Magnesia 0.42 

Silica 0.07 

Carbonic Acid 9.20 

Phosphoric Acid , 

Sulphuric Acid 0.04 Sulphur 0.016 

Water (hygroscopic) 1.33 

Water (combined) 6.74 



Total 100.61 

Insoluble Residue 0.07 

Specific gravity 3.29 



17. 

ANALYSIS OF SAMPLE OF ORE FROM ROSS' FARM, ACADIA MINES. 

Peroxide of Iron 84.73 Metallic Iron 59.31 

Protoxide of Iron trace 

Prdtoxide of Manganese 0.23 

Alumina 0.23 

Lime 0.14 

Magnesia 0.14 

Phosphoric Acid 0.19 Phosphorus 0.086 

Sulphuric Acid 0.01 Sulphur 0.004 

Water (hygroscopic) 0.33 

Water (combined) 11.07 

Insoluble Residue 2.67 



Sp. gr. 3.98 



Total 99.T4 

The Insoluble Residue consisted of, 

Silica 2.64 

Alumina with trace of Iron 0.09 

2.63 

V. 

ANALYSIS OF SAMPLE OF ORE PROM MARTIN'S BROOK, ACADIA MIXES. 

(New Mine, No. 6 adit.) 

Peroxide of Iron 82.66 Metallic Iron 57.85 

Protoxide of Iron trace 

Protoxide of Manganese 0.26 

Alumina 0.66 

Lime .* o.l6 

Magnesia 9.10 

Phosphoric Acid 0.38 Phosphorus 0.16« 

Sulphuric Acid 0.02 Sulphur...^ o.QOi 

Water (hygroscopic) 0.31 
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Water (combined) 10.51 

Inaolable Residae « 4.79 



Sp. Gr. 3.91 



Total :.99.72 

The Insolable Residue consisted of 

Silica 4.61 

Alumina with trace of Iron 0.28 

4.79 

ANALTSIS OF SAMPLE OF ORB FROM COOK'S BROOK, ACADIA BANES. 

Peroxide of Iron 96.93 Metallic Iron ...67.85 

Protoxide of Iron — 

Protoxide ofManganese trace 

Alumina 0.33 

Lime 0.04 

Magnesia ^ 0.11 

Phosphoric Acid 0.007 Phosphorus 0.003 

Sulphuric Acid — 

Water (hjgroscopic) 0.03 

Water (combined) 0.79 

Insoluble Residue / 1.26 



Total 99.497 

The Insoluble Residue consisted of, 

Silica 1.20 

Alumina with trace of Iron....' 0.07 



1.27 



Sp Gr. 5.93 



BEPORT 

OH TBI 

COAL-FIELDS OP VANCOUVER AND QUBEN CHARLOTTE 

ISLANDS, 

WITH A MAP OP THE DISTRIBUTION OP THE FORMER. 

* BY 

MR. JAMES RICHARDSON; 

ADDB1881D TO 

ALFRED E. C. SELWYN, ESQ.^F.G.S^ 

DIRICTOB OF THB GSOLOGIOAL SUBYET OF CANiiDA- 



Geological Survbt Office, 

Montreal, Ist May, 1873. 
Sir, — In the beginning of May last I received your instructions to proceed 
to British Colombia, for the purpose of continuing last year's exploration 
of the coal deposits on Vancouver Island ; and a memorial having been 
transmitted to you through the Ideut.-Govemor of that Province, and the 
Hon. Jos. Howe, Secretary of State for tiie Provinces, from the Hon. J. N. 
Ash and others interested in the anthracite coal-seams of the Queen Char- 
lotte Islands, requesting a survey and report on the same, you were 
pleased to hand me a copy of the correspondence on the subject, leaving 
it at my discretion to take such action as circumstances might render ezpe* 
dient after my arrival in the country.* 

In carrying out your instructions, I left Montreal on the 2Srd of May 
and arrived at San Francisco on the 30th. I embarked on board the mail 
steamer Prince Alfred on the 5th June, and reached Victoria on the 12th ; 
but a case of small-poz having occurred on board the steamer, I was 
delayed by quarantine regulations until the 27th. 
A kn ied£- Having procured provisions, camping material, a boat and men, and, 
mentofaStp through the kindness of His Excellency the Iieut.-6ovemor, a free pas- 
sage on board the Dommion steamer Sir James Douglas, commanded 
by Captain Clarke, we left Victoria on the morning of the 2nd July, and 
reached Comox Harbor, about 140 miles distant, on the afternoon of the 
3rd. I have here to express my obligations to Capt. Clarke, not only for 
his attention and courtesy while on hoard, but for his many subsequent 
kindnesses, and particularly for his great care in forwarding throughout 



• See Appendix No. IV. p.- 
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the season letters and. parcels addressed to myself, and conveying geolo- 
gical specimens directed by me to Victoria. 

Immediately on arrival at Comoz, field-work was commenced by thecommenM- 
measurement of the neighboring rivers, the channels of which, during the work.^ 
months of July, August and September, are almost dry, and thus afford 
the best exposures of the measures. One or two trails were cut through 
the forest, but from the heavily wooded character of the country, these 
involved too much expense of time, and from the depth of the drift, afforded 
but a meagre amount of rock exposure, and .were therefore not continued. 
A good deal of time was spent in collecting fossils, as it was deemed of 
importance to obtain as much definite evidence as possible of the age of the 
coal-bearing rocks. For this purpose, therefore, much care was taken in 
examining also the coasts of Denman and Hornby Islands. 

Before leaving the neighborhood of Victoria, I had several interviews 
with the Hon. J. K. Ash, M.D., and others interested in the anthracite coal 
of the Queen Charlotte Islands, with whom arrangements were made that I Arranmmonu 
should be taken on board the Hudson Bay Company's steamer, ^^Otter,"QuMnGbar- 
when she visited Comox on one of her periodical trips along the coast ^ 
northward, and be conveyed to the Islands in question, there to remain 
until a succeeding trip of the steamer, making in the meanwhile such an 
examination as the time would permit ; and it was to be intimated to me by 
letter when the steamer might be expected at Comox. 

In conformity with this arrangement, I embarked on board the Otter on 
the 22nd August, accompanied by Mr. Fawcet, one of the gentlemen 
interested in the Queen Charlotte anthracite, and arrived on the 28th at 
Cow^tz, situated on the north side of Skidegate Channel. This channel 
separates Graham Island from Morseby Island, these being two of the 
principal islands constituting the Queen Charlotte group. The. steamer 
put into Cowgitz again on the 8th September, and, after having made such 
an examination as the time permitted, I was relanded at Comox on the 12th. Return to 

My explorations were then continued in the Comox field until the 26th ^'^'^^^' 
of the month, when heavy rains began to fall, filling the streams and 
depriving me of the best means of examination. 

By this time I had reached Qualicum River ; and thence I proceeded by Qaaioam Riyer 
boat as far as North- West Bay, and on foot, along the Comox and Nanaimo 
trail, as far as Nanaimo, arriving on the 1st of October. While engaged in 
the examination of the coast and islands of this neighborhood, I was 
requested by Mr. Sandford Fleming, Chief Engineer of the Intercolonial inrommtion for 
and Canadian Pacific Railway, who had put into Nanaimo on his. return Fleming, 
to Victoria from Bute Inlet, to gather information for him respecting 
levels across the country from the mouth of the Qualicum to Albemi on the qoauoiiiii siTer 
upper part of Barclay Sound. In order to comply with this request, soSS?**^ 
it became necessary for me to return to Comox to obtain additional men 
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to assist in the transport of camping equipage and provisions, and nine 
days were subsequently occupied in the performance of the work. 

Though acting in this instance on my own responsibility, I have been 
gratified by the expression of your approval ;* and the geographical results 
of the trip have already been forwarded by yourself to Mr. Fleming at 
Ottawa. I am happy to state that the geological facts obtained at the 
same time will be found to be of scientific value. 

After this excursion I returned to Nanaimo on the 21st of October, and 
after the interval of a week, the weather becoming very wet, I left by the 
steamer Maude on the 29th, and reached Victoria the same evening. 

In the neighborhood of Victoria additions were made, when weather 
permitted, to the results of last year's explorations ; and, when confined to 
the house, attention was turned to the repacking of specimens, and five 
boxes of fossils and minerals were forwarded to Montreal by way of Panama. 
The tent and camp equipage, belonging to the Survey were thoroughly 
cleaned and stored away in the office of the Canadian Pacific Railway, 
and Mr. J. A. C. Graham, of the Hudson Bay Company, obligingly 
allowed me to place the boat under cover on their premises. The whole 
of these materials, of which a list has been handed you, may be valued 
at about $300. I finally left Victoria on the 28th of November, and 
arrived in Montreal on the 14th of December. 

Coal-Bearing Rocks of Vancouver Island. 

LMtyotr'i III ^^^ preliminary Report addressed to you last year on the coal-bearing 

Report. deposits of Vancouver Island, it is stated (p. 76) that belonging to these 

<^ there appears to be a narrow trough which may be said to extend from 
the vicinity of Cape Mudge on the north-west, and to approach to within 
fifteen miles of Victoria on the south-east, with a length of about ISO miles'^ 
that *' on •the north-east side, this trough lies beneath the waters of the 
Strait of Georgia, and on that side is bounded by crystalline rocks, coming 
apparently from beneath it, in Lasqueti, Texada and other islands, and on 
the main-land beyond, while on the south-west it occupies a strip along 
Vancouver Island, limited by a range of bold mountains of the crystalline 
series, which runs nearly parallel with the coast." This general trough 
was divided into two subordinate areas, separated from one another by 
crystalline rocks in the neighborhood of Nanoose Harbor, the north- 
western one of which was distinguished as the Comox, and the south-eastern 
as the Nanaimo coal-Geld (Report 1871-72, pp. 80. 81.) 
BooBdtrietoi ^^® P*''*' ^^ ^® ^^^^ particularly described at present is situated in the 
jii<P**"^^^*^*^ Comox coal-field. It is bounded on the south-west by the Beaufort Range 
of Mountains, on the north-east by the Strait of Georgia, and extending frwn 
Comox Harbor about twelve miles to the west, and about thirty miles to 
the south-east, includes Denman and Hornby Islands. 
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Measurements of the coast-line from about three miles north-westward iceasiuements. 
of Point Holmes were made round to the mouth of Courtenaj River, which 
flows into Comoz Harbor, and thence to Deep Bay, opposite the south-east 
end of Denman Island. Following all the siutiosities of the line, its length 
exceeded thirty-two mi . The coast was further examined on foot, 
without measurement, for about twelve miles beyond. But in the whole 
distance, measured and unmeasured, only two small exposures of rock, 
situated on the south side of Comox Harbor, were met with. 

Additional measurements were made up the Gourtenay River and its 
tributary the Puntledge, to Puntledge Lake, making together about nine 
miles, as well as three miles up Brown's River, which flows into the Punt- 
ledge about five miles from the lake. The partial measurement of last year 
on the proposed line of tramway to the Union Mme (Report 1871-72, p. 
76) was verified and continued to the coal-seam, the correct bearing and dis- 
tance from the coast being S. 61^ W., a little over five miles and a quarter. 
The Trent lUver (Ibid. p. 76) was measured as far up as its general bear- 
ing was at right angles to the strike of the measures, giving a distance of 
six miles in a straight line from the coast, and the measurement was con- 
tinued nearly half a mile further, up a small tributary, to the crystalline 
rocks. Bradley's Creek joins the Trent on the right side, about three miles 
and a half from the coast, and, this tributary was measured for about three 
and a half miles up. The River Sable, a small stream on Baynes Sound 
Claim, (Ibid. p. 78,) was measured for three miles up from Fanny 
Bay. 

From the exposures observed in these transverse measurements, and on 
the coast of Denman and Hornby Islands, has been ascertained all that I 
am enabled to give of the character and distribution of the coal-bearing oiTiaioni of tiie 
rocks of the area in question. These rocks may be separated into seven rooks. ' 
divisions, which, in ascending order, may be referred to as follows : 

A. Productive Coal Mecuures. 

B. Lower Shales. 

C. Lower Conglomerate. 

D. Middle Shales. 

E. Middle Conglomerate. 

F. Upper Shales. 

G. Upper Conglomerate. 

Division A. — Productive Coal Measures. 

The most westerly point examined is on Brown's River, about nine pi^igj^^ j^ 
miles N. 82^^ W. from the court house or steamboat landing, on the north 
side of Comox Harbor. There is here a continuous exposure of the 
strata, occupying the bed of the stream for a mile and three-quarters 
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in a straight line, with a bearing N. 84^ E. It affords the following; 
section in ascending order : 

Section 1. 

Ft. Ins. 
Coal (1). Impure, and apparently in separated masses, of J which 
two were observed on the strike in the breadth of the stream, 
(between thirty-five and forty feet) one of them on the right, about 
five feet long and seven feet thick, and the other on the left, seven 
feet long and two feet thick, both terminating somewhat abruptly. 
They are from eight to ten feet apart, and carbonaceous shale 
with a pale brownish streak and argillaceous odour fills the inter- 
val between them, and seems to occupy the space in continuation 

beyond them 7 0- 

Brownish-grey, slightly calcareous sandstone, the grains of which are 
composed of quartz mingled with feldspar and a few scales of 
mica, as well as a greater number of small flakes of blackish 
argillaceous matter. The mass is divided into beds of from three 
inches to four feet in thickness ; many of the latter shew false- 
bedding, but would in general yield good building stone 132 (T 

Coal (2). Clean and bright 3 

Brownish-grey sandstone as before 94 

Coal (3). Clean and bright 2 3 

Brownish-grey sandstone as before 33 

Blackish argillaceous shale with a white streak, interstratified with 

thin seams of clean coal interlocking with one another « 5 0* 

Brownish-grey sandstone as before. 110 

Coal (4). Clean and bright, varying in thickness from six inches 

to 1 

Brownish-grey sandstone as before 92 

Coal (5). Clean and bright 1 a 

Black argillaceous shale with a white streak, and thin seams of 

coal 3 

Brownish-grey sandstone 86 

Black argillaceous shale with thin patches of coal interlocking with 

one another 10 

Light grey, massive sandstone, in beds varying from two to ten feet, 

and shewing little or no false-bedding 95 

Coal (B). Good and clean 1 3 

Black argillaceous shale 4 

Light grey sandstone, similar to the last 28 

Black argillaceous shale with a white streak, interstratified with thin 
patches of coal interlocking with one another, some of them an 
inch apart, and altogether making up from ten to twenty per cent 

of the mass 3 

Coal (1). Clean and good 1 8 

Light grey sandstone, similar to the last 27 

Coal(B). Good and clean 6 

Black argillaceous shale 1 3 

Coal (9). Clean and bright 8 

739 6 

The thicknesses of the sandstones in the above section are reduced from 
horizontal measurements, at right angles to the strike ; and the inclination 
is determined by the dips of the coal seams and shales aboye and below 
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the sandstoneSy so as to avoid errors from false-bedding. The dips vary 
in directdon from E. 80^ N. to E. 22° S. and the angles of inclination 
from 0*^ to 20®, with the exception of two or three in the middle of the 
distance, which are a little to the east of north, with an inclination of from 
2^ to 7°, and indicate an undulation or irregularity, for which a due 
allowance has been made. 

Though to the westward of this section, on Brown's River, a mile inter- 
venes before the flank of Mount Beecher rises up to indicate the presence 
of the crystalline rocks, they are yet supposed to be concealed by drift cnrtuuina , 
not very iar off, on the west side of a shallow depression which appears hj drui. 
to run east of south to an elbow in the Puntledge River. The distance to 
the elbow is about two miles, and to this point the upper stretch of the 
river flows in the same depression from the lake for a mile and a half. This 
depression marks the strike of the measures, and a rock supposed to belong 
to the crystalline series is seen in a rapid just below the outlet of the lake. 
The exposure, which does not exceed forty feet in length, consists of a 
brown-weathering igneous rock, shewing, according to Mr. Harrington, 
when sliced and examined under the microscope, both a concretionary 
and a porpbyritic structure, with disseminated crystals, which appear to 
be feldspar, while the concretions are composed of two minerals which 
exhibit a radiating structure. When treated with an acid the rock assumes 
a light grey color, from the removal of the oxide of iron. 

There is not much doubt that the base of the productive measures, t ic ugh Base or the prt- 
not seen, immediately overlies this, while the summit is displayed on the •ores. 
Puntledge, about a mile and a quarter below the elbow, shewing that to be 
the direct breadth of Division A on this stream. The summit on the Punt- 
ledge is due south of the same horizon on Brown's River, and about a 
mile and a half from it. The details of the division in the Puntledge^ 
however, are by no means well exposed, and none of the coal-seams are 
visible. This may be called Section 2, though a very imperfect section 3. 
one. 

From the outlet of Puntledge Lake a bearing of S. 48^ E. strikes the 
extremity of the line of the proposed tramway to the Union Mine, on the 
south side of the lake, and about a mile from it, the whole distance being 
about two miles and three-quarters. A section occurring at this mine in Pdrpendicuiar 
an almost perpendicular cliff, from the face of which a landsUde had theumoa Mine, 
carried away all the trees and loose soil on the north side of a small 
stream flowing into the Puntledge Lake, was given in last year's Report 
(Report of Progress 1871-72, p. 77). But most parts of the cliff being 
out of reach, the thickness of many of the beds could only be ascer- 
tained approximately, having been merely estimated by the eye. A 
more favorable condition of the weather on the present occasion permitted 
me, by the aid of a rope tied to a tree at the top of the cliff; to descend 



38 GEOLOGICAL SURVKT OF CANADA. 

tke whole face, and obtain exact measurements. The following is & 
corrected section in ascending order : — 

Section 8. 

Ft. Ini. 

Brownish-grej, or light drab sandstonei and black argillaceous shale, 
interstratified with one another, and both holding flattened stems of 
plants 6 

CocUi (1). Of a dull earthj aspect, and containing upwards of twenty 
per cent, of ashes by Dr. T. Sterrj HonVs Analysis (Report of Pro- 
gress, 1871-72, p.99) 2 6 

C7m/ (2). Clean and bright 7 6 10 » 

Brownish-black argillaceous shale >• 7 

C7aa/(3). Clean and bright 2 4 

Brownish-black argillaceous shale 2 6 

C'oa^(4). Clean and bright 1 6 

Brownish-black shale I 3 

6'oa/ (6). Clean and bright 16 9 • 

Brownish-black argillaceous shale, interstratified with brownish sand- 
stones and brownish-yellow-weathflring, hard, furmghMus beds 

from two to four inches thick U ^ 

Coal (6). Clean and bright. This seam occupies the face of the 
cliff for a distance of only twenty f^t, coming from the right, 
and then terminates somewhat abruptly, the corresponding 
space on the strike to the left being filled with black argUlaoeous 

shale, holding interstratified thin seams of coal 2 

Brownteh-black argillaceous shale 2 9 

Cwd d). Clean and bright. This seam occupies the cliff for 
sixty-six feet coming from the right, and then terminates 
somewhat abruptly like the previous one ; but on the right 
hand, there occurs in it a band of brownish-black, argilla- 
ceous shale, two Cset thick, with thin patches of coal, and 
occupying about twenty-fiye feet on the strike, with about 

three inches of coal above and below 2 6 

Brownish-black argillaoeotts shale 3 

Coal (8). Clean and bright, vaiying in thickness from five to 
twelve inches, from inequalities sometimes at the top and 

sometimes at the bottom »• 1 

Brownish-black argillaceous shale 4 

Cool (9). Clean and bright 1 « 16 9 

Brownish-black argillaceous shale 16 

Coal (10). Clean and bright : 2 8 

Brownish-black argillaceous shale 6 

Coal(U). Clean and bright 4 4 

Brownish-grey or drab sandstone, slightly calcareous, the somewhat 
fine grains of which are composed of quarts, feldspar and a Utile 
mica, with small black flakes consisting of argillaceous or carbona- 
ceous shale. The mass is divided into beds of from one to five feet 
thick, some of which shew £eilBe-bed ding 30 
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Ihe following is a diagram of the section as seen in the face of the cliff Dijmm 
for the breadth of the slide, on a scale of one two hundred and fortieth* ^^^ 

(liith). 
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The deposits of this section rest visibly en the crystalline rocks which 
pave the brook at the foot. The course of the brook is south-east and 
north-west. In the former direction these rocks rise gradually higher 
among the coal-bearing strata, and at the distance of about a quarter of a 
mile up the brook, reach to within ten feet of the sandstones at the summit. 
Between the sandstones and the crystalline rocks, there occurs a coal- 

coa]:8eam. Seam in the brook, of which the thickness could not be ascertained, owing 
to the depth of the water; beyond this the strata are concealed. 
Down the brook to the north-west, the crystalline series is exposed 

Four and a half for about sixtecu chains, and thirteen chains further on, a coal-seam 
of four and a half feet was last year visible, dipping N. 48® E. < 11° ; 
but at the present time was covered up by a slide. At seventeen chains 
across the measures to the right two additiopal coal-seams were observed, 
with an interval between them of 192 paces, dipping in the same direction, 

Two feet Beam, ^jj^ lower One two feet thick, with an inclination of five degrees, the upper 

Three feet Beam, one three feet thick with an inclination of eleven degrees. In ascending 
order a vertical section would be. 

Section 4. 

Ft. Ins. 

Coal ^ 4 6 

Measures concealed 54 

Coal 2 

Measures concealed 52 

Coal 3 

115 6 

Trial opening?. Openings for trial had been made on the two upper seams ; but the 
concealed intervals render it at present difficult to say how the three are 
related to those in the previous section (3). 

In a bearing S. 38^ E. from section 3, a line of two miles and a 
third would strike the valley of Trent River at right angles, about five 

cjjrtamiie ^^^ ^ mt^ miles from the coast. The crystalline rocks make their 
appearance at less than a mile and a half further up the valley, on a small 
tributary which has been already mentioned ; the spot being about thirty 
chains above the junction of the tributary and the main stream. They are 
of mottled dark green and dull red colors, and present a concretionary 
and porphyritic structure, like the exposure at the outlet of Puntledge 
Lake. Resting upon them the following ascending section occupies the tri- 
butary and the main stream for a distance of a mile and a quarter : 

Section 5. 

Ft Ins. 
Co<i/(l). Clean and brigbt^restingon red and green crystalline rocks 2 

Black carbonaceous shale, with thin patches of coal 4 

Brownish- grey or drab, fine-grained sandstones, in beds of from six 
inches to five feet, which would yield good building stones, as 
well as perhaps tolerable grindstones 92 
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Coal (2). Of ft dull eftrtby aspect 1 

Browaisb-grey sandstones as before 3 

Coal (3). Of a dall earthy aspect, mingled with black car- 
bonaceous shale 3 7 

Crownish-grey or drab sandstoneSi imperfectly seen 75 

Black argillaceous shale *1 6 

Brownish-grey sandstones, interstratified with black argillaceous 

shale, the sandstones predominating, but imperfectly seen 60 

•Coai(4.) Clean and bright 8 

Black argillaceous shale, with thinseams of coal 6 

<7oa^ (5.) Clean and bright 19 8 5 

Brownish-grey sandstones, interstratified with black argillaceous shale, 

the sandstones predominating 15 

Coal(e.) Clean and bright 8 

Brownish-grey sandstones, interstratified with black argillaceous 

shale, the sandstones predominating 30 

Black, rust-stained, argillaceous shale, with short interlocking patches 

of coal, aboutan inch in thickness 1 

Coal{l.} Clean and bright 1 4 

Black argillaceous shale, with short one-mch interlocking 

patches of pure coal 2 6 

Coal (8.) Clean and bright 1 

Black argillaceous shale, with thin seams of coal 2 6 

Coal (9.) Clean and bright 3 8 12 

These twelve feet of strata occur at the junction of the tributary with 
the Trent, and are exposed in the channel of the latter seyeral times 
in a distance of about eight chains on the strike, which is N. 68° W. 
The dip is N. 22° E. > 50° and the thickness of the deposits is some- 
times less, and sometimes more, than represented. 
Brownish-grey or drab sandstones, in strata of from one to four and 

five feet thick, many of which show false-bedding 130 

Black argillaceous shale 4 

Coal(lO.) Clean and bright 1 8 

Brownish-grey or drab sandstones, in beds of from three to ten feet 

thick 24 

Coal{ll.) Clean and bright • 1 

Black carbonaceous shale 12 

Brownish-grey sandstone 37 

Coal (12.) . fa dull earthy aspect 6 

Black argillaceous shale 10 

Brow.itsh-grey or drab sandstones 28 

Blacf argillaceous shale 4 

B'ownish-grey or drab sands tones 41 

Coal (13.) Clean and bright, varying in thickness from one foot to 1 8 

Light-grey, fine-grained sandstones, slightly calcareous, in even beds 
of from three to ten feet thick. They would yield excellent, easily 
dressed building stones, and probably afford good material for 

grindstones and whetstones 59 

Black argillaceous shale 4 

Light-grey sandstones, similar to the last 47 

710 7 

The next localitj where the coal-bearing strata' were met with on the 
strike I to the south-eastward, is Bradley's Creek, already mentioned as aBndiey's 
tributary of the Trent, the distance betweerf the two streams being '^ ' 
upwards of a mile. No crystalline rocks were met with in the portion of 
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the tributary examined, and the lowest exposure of the coal-bearing series 
occurred about three miles and eleven chains from the junction with the 
main stream. 

The whole of the exposures belonging to this division on Bradley's 
Creek, occur in a transverse distance of one mile and three-quarters, 
being about the same as that holding those of the Trent, but the bearing 
N. 24^ E, is somewhat oblique to that of the average dip. In some 
tS^Se'^*" P*^^ there are considerable intervals between the exposures. Where 
ezporaret. seen, the dips are steeper and more irregular, and it thus becomes very 
difficult to state the true thickness in a vertical column. For this rea- 
son I shall describe the deposits in this section (to be numbered 6) as thej 
succeed one another in ascending order on the horizontal line. 

Section 6. 

Resting on a few feet of brownish-grey sandstone the lowest coal-seam, 
Eighueninch which is clcar and bright, is from fifteen to eighteen inches thick, and a 
few feet of brownish-grey sandstone overlie it« A quarter of a mile down 
Eight Inch the valley, there is a coal-seam eight inches thick, with a dip N. 82^ E. 
< 82^. Nearly nine chsdns further occurs the coal-seam mentioned last 
Three ftet two year, (Report 1871-72, p. 76,) as three feet two inches thick, with a dip 
N. 27^ E. < 18^. This is probably the same as coal-seam 5 of section 3. 
Twenty-eight chains beyond, resting on black argillaceous shale, is a seam 
shewing eight inches of impure coal. After an interval of fifty chains, again 
resting on black argillaceous shale, there is another eight-inch seam, dis- 
playing good coal, with a dip N. 40*^ E. < 18^. This supports 123 feet 
of light-grey sandstones, in beds of from one to six feet thick, similar in 
character to the two masses at the summit of section 8, which, with the 
band of black shale between them, shew a thickness of 110 feet. They 
may thus be considered to represent the same horizon ; but above the 
sandstones of Bradley's Creek, no exposures occur for half a mile. The 
deposits of the two sections, 8 and 5, are on the Beaufort coal-mining 
claim. 
The last place examined, in the further extension of the rocks of thi? 
Baynee Sound division, IS at the Bayncs Sound Coal Mine, on the River Sable, as it is 
Coal MiBe. ^tten by some, being probably a corruption of Riviere aux Sables. Tie 
position of this mine is about five and a half miles from the base, section ^^ 
on Bradley's Creek, in a bearing S. 58 ^ E., and two miles and Uiree 
quarters due west from the mouth of the stream on Fanny Bay. Here^&s 
stated last year (Report of Progress 1871-72, p. 78), in a deep ravin* 
through which the river finds its way, the following section occurs, restinjl 
on \ black dioritic rock* the beds being given in ascending order, and their 
average dip being N. 76 E. < 10°— 25 ^ : 
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Section 7. 

^ , Ft. Ins. 

Tellowish-weathering, dolomitic-looking conglomerate, wiih pebbles 

derived from the crystalline rocks and varying in diameter from half 

an inch to two inches, filling depressions in the black dioritic 

rock beneath 3 

Brownish-grey or drab saDd8tones,moderately Sne-grained, and slightly 
calcareous, with scales of whitemica 19 

Black carbonaoeoas shale, showing numerous obscure impressions of 
plants, with nests of good ooal, as well as beds of the same from 
two to eight Inches thick ; some parts of the whole thickness are half 
made up of coal 6 

Black arj^laoeotts shale, with nodules of iron ore, some of them flat and 
varying in length from six inches to four and five feet,and in thickness 
from six to eighteen incheSjWhile others are round, with a diameter of 
eighteen inches : they all oontain impressions of plants, difficult to 
be obtained in a perfect state. The thickness of the band is from 
two feet to 3 

Brownish-grey sandstones as before 18 

Coal (1.) Clean and bright ; varying in thickness, being in some parts 
five feet two inohes, and in others seven feet ; the lowest two feet 
show thin seams of black calcareous argillaceous shale, with 
obscure impressions of plants, say 6 

firownish*fpey sandstones as before 60 

Coal (2.) Clean and hard 5 10 

Brownish-grey or drab sandstones, forming the whole height of the 
cliff, and estimated to be about 100 

220 10 

A partial section of these beds was given last year, from which it will be 
perceived that the present differs a little in some of the beds ; but, as then 
stated, the two coed-seams are seen descending both sides of the ravine, 
and the edges of the lower one meet in the bottom of the stream ; bat 
while those of the upper one are still about twenty feet above the water, 
a fault occurs cutting them off, the underlie of the fault being S. 62 ^ Fault. 
W. < 38 ^ . The dip of the arenaceous strata which occur immediately 
on the eastward side of the fault is obscure. The coal-seams occupy two 
chains and then the dip becomes N. 64 <=^ E; < 88^—48 ^ . The follow- 
ing is the section of the whole of the measures on the eastward side in ascend- 
ing order : 

Section 8. 

Ft. Ins. 

Brownish-grey sandstones 99 

Brownish-black, soft, argillaceous shale 22 

Iiight*grey sandistones 25 

146 

This is a greater volume of sandstone than was ascertained in this posi- 
tion last year, but as then stated the fault appears to be a downthrow to 
the north-east, the amount of which has yet to be determined. 

From the factd displayed in these various sections, it will readily be seen position of the 
that workable seams of coal occupy a belt of pretty uniform breadth along wamB. ^^ 
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the south western rim of the Comox field, associated with brownish-grey 
false-bedded sandstones, interstratified with black carbonaceous and argil- 
laceous shales at tiie base, and overlaid by light- grey, even-bedded, fine- 
grained sandstones at the summit. In all the sections a constant character 
is easily enough recognisable in Division A as a mass ; but the noiiable dif- 
5^^^'fSjein' ferences in the thickness of the coal-seams, and their distances firom one 

xoe tiiicluiefls of 

in* roxkSte" ^'^^*'^®^ whou in proximate sections, make it very difficult to establish the 
eectiona. identity of individual seams over a very considerable area. This must be 
the work of practical explorers of the seams, by trial pits aloug the outcrops. 
Sut these irregularities and the occasional sudden interruptions in the con- 
tinuance of the coal-seams constitute a remarkable distinction between them 
and the more regular beds of the true Carboniferous era, and may often 
occasion perplexities in working them. In no part of the exposures of 
division A were any fossil shells met with. 

Division B.—Lower Shales^ 

DiYiaionB. Immediately overlying the light grey sandstones which have been given 

as the summit of Division A on Brown's River, ther« occurs a series of 
brownish*black, argillaceous shales, interstratified at considerable inter- 
vals with layers of soft grey sandstone and arenaceous shale, which vary 
in thickness from one to six inches. They have a dip of N. 82^ W <10' 
and continue with a very uniform character to the junction of this tributary 
with the Puntledge River, the inclination varying from 3® to 11® . In 
the beds comprised in this distance, which may have a thickness of 379 

Foseus. ^^^^9 ^^^ following fossils were met with in the argillaceous deposits : 

(Ammonites 2 Species. 
^:^;:?^:::z:z::r::r::z::z::r::::: I « 
LameUihranchiata (undetermined) 5 " 

Similar masses, in similar attitudes, occupy the Puntledge, from the 
light grey sandstones of Division A to the confluence of Brown's River, and 
continue further along the main stream, with some intervals of conceal- 
ment, to within half a mile of the Kootenay, at the mouth of which they are 
concealed. 

On the proposed line of the Union tramway these deposits are covered 
Exposnrefl on by drift ; but on the Trent River they are exposed almost continuouslj, 
and on Brad- from the light grey sandstones to Comox Harbor, and are also displayed 
for over a mile up Bradley's Creek. On these two streams they afford the 
means of establishing their thickness and their attitude beneath the sorface. 
In the general downward bearing of the Trent the dips are to the north- 
eastward at inclinations varying from 10^ to 0^, for three miles and three 
quarters ; beyond this they dip in a contrary direction for fifty-five chains, 
with inclinations varying from 0*^ to 26®, thus constituting a trough, in the 
i3entre of which the shales have a thickness of about 660 feet. The shales 
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thus fold over an anticlinal axis, the position of which is about twentj^AnticUnaiaxiff. 

eight chains from the coast, and the dips they display enable us to add a 

few feet to the thickness, making it 875 feet. At the north-eastern rise 

of the measures of the trough, about fifty-eight chaim from the coal, 

^he shales present what appear to be cracks intersecting them in various 

directions and which have become filled up with dark grey sand composed 

of quartz and feldspar grains, with a little mica and many small flakes of 

black carbonaceous and argillaceous shale. This sand has been conyerted 

into a compact rock scarcely distinguishable from the arenaceous layers 

interstratilying the shales, except through its superior hardness. 

The thickness of these dyke-like sandstones varies from one to eight oyiie-uke 
inches, and gives a very striking aspect to the clifi'on each side of the Trent, 
and to the bottom of the intermediate stream, in the former of which they 
stand out in high relief, sometimes to the extent of two or even four feet* 

The more argillaceous portions of the shales on the Trent are occasion- 
allj characterized by the presence of fossils, and the following is a list of Foesus. 
those collected. 

In the lowest 264 feet above the Falls, 

i Ammonites 3 Species. 

^^rr:::::::::;:::::::::::::::::::::::::::::;::.j::::. } « 

Lamellibranehiata ( andetennined) 4 " 

/ 

In the succeeding 528 feet below the Falls, 

( Ammonitei 3 Species. 

Locality 3.^ Jnoceramiu 2 •* 

(. Lamellibranehiata (undetermined) 3 " 

In a repetition, lower down the river, of 198 feet of 3 and 132 feet ii^ 
addition. 

(Ammonites 3 Species. 

Locality 4. -j y»o<?«"aiiit« 2 " 

{Lamellibranehiata (undetermined) 3 " 

Of the Ammonites J 1 species is common to localities 1, 3 and 4, 2 species 
to localities 3 and 4, and 1 species to localities 1 and 4. Of Inoeeramusy 
1 species is common to localities 3 and 4. 

On the Sable River, the breadth of these shales is about a mile and 
three-quarters, in which the dips are very moderate, and there is a small 
undulation in the distance. It is computed, however, that their thickness to 
the mouth of the stream is 200 feet. They are seen immediately opposite 
on Denman Island. The width of Baynes Sound is here about a mile 
and a quarter, and the average dip of the shales under it, judging from 
the dips on each side, would be about 6^. This would give an additional 
thickness of 660 feet, making the whole, up to the shore of the island, 860 
feet. Between the shore and the base of the succeeding Division there is Thickness oc 
a breadth of a quarter of a mile yielding 132 feet. So that the total ^^'^****° ^• 
thickness of Division B would thus be about 1,000 feet. 
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Fonils. 



On the River Sable, the following fossils were collected from the lowest 
200 feet of the shales: — 



Locality 5. 



' Ammomtes 3 Species. 

Anclyoceras • .• 1 « 

Inoeeramut 1. « 

Lamellihranchiaia [undetermined] 2 " 

Oasterapoda 1 « 



On Denman's Island these deposits occupy a narrow strip, in some 
places a quarter of a mile across, but occasionally widening to one half or 
three-quarters of a mile, extending about ten miles and a half along the 
coast, and presenting a greater amount of arenaceous layers than in the 
Thin eeame of parts lowcr down. In this part they contain also frequent seams of coal, 
varying in thickness from a mere film to half an inch, and running in the 
strike for lengths varying from a few inches to several yards. Cracks 
filled with solid sandstone, shnilar to those on the Trent, are seen more or 
less for the whole distance, and they become remarkably prominent for 
about two miles at the south-eastern end of the strip. These dyke- 
like sandstones vary in thickness from two inches to two or three feet, 
and, occasionally, they lace the beach in such numbers and so close 
together that they predominate in mass over the shale. This strip of shales 
is limited on the north-west side, in the whole of the distance, by a con- 
glomerate which constitutes the base of the succeeding Division. 

On the south west side of Denman^s Island, the following fossils were 
collected from the upper part of the Division : 



Fomils on Den 
man's Island. 



Localitj 6. 



' Amnwnitet 2 Species. 

BacuUtet 7 »' 

Inoceramus 1 " 

GcLsteropoda fundetermined] 2 " 

Lamellibrancniata 3 " 



IMviaion C. 



Prominent 
points. 



Division C. — Lower Conghmerate. 



This conglomerate runs through the whole length of Denman's Island, 
from Henry Bay on the north-west, to Boyle's Point on the south-east, a 
distance of eleven miles, and it often shews a very bold escarpment, rising 
into prominent points, three of which are conspicuous. One of them ii 
behind Village Point, and two others occur to the south-east of it, each of 
them, according to the Admiralty chart, about 400 feet above the waters 
of the sound.. The rock probably underlies the whole breadth of the island 
to Kamas Bluff, but it comes above the surface of the drift for a width of 
only a mile and a quarter, and the cliffs on the north-east side of the island, 
which sometimes rise to nearly 300 feet, appear to be compotied of inter- 
stratified sand and clay. 

The pebbles of the conglomerate consist chiefly of yrhite and brown 

vitreous quartz, mixed with many of diorite and other crystalline rocks, as 

well as some of limestone. They vary in diameter from a quarter of an 

holding fossils, .^^^j^ ^^ ^^ ^^ seven inches and are. contained in a dark brown or 



CllAofsand 
and clay. 



Conglomerate 
id! 
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brownish-grey sandy matrix, which holds also fragments of fossil wood 
and occasional fossil shells. 

In the promontory which forms th^ south-east end of the island, and 
rans oat into Boyle's Point, they present bold cliffs of 200 feet in height, 
washed by the waters of the sound for nearly a mile on the south-east • 
side, and for about three miles on the north-east. About the third of a 
mile south of Boyle's Point they are present in Yellow Island, which lies 
in the run of their base. They form also Norris Bock, an island about 
a mile S. 60^ E. from Norman Point, which is the most southern part 
of Hornby Island. 

Norris Rock is probably at the summit of the band, of which the direct 
transverse breadth in this part would be about a mile and a quarter. To 
arrive at the thickness wa must estimate the average dip, which, in con- 
sequence of the false-bedding which seems everywhere to prevail, is not 
easy to do. But, guided by dips at the base and at the summit in the 
vicinity, it may be taken as about eight degrees, which would yield a thick- 
ness of between 900 and 1,000 feet. On the south-east end of Denman's 
Island, and on Norris Bock, the following fossils were obtained from this fossUs. 
band of conglomerate. 

T i'«„ T (Ammonites iSpecies. 

Locality 7. J ^^^^ 1 *^„ 

Division D. — Middle Shales. 

Succeeding the conglomerate which has just been described, there jjj^i^^^ d 
occurs a series of shales much resembling those at the summit of the Lower 
Shales, but somewhat more arenaceous. A partial section of them is^ ^ 

' * ^ Section on 

seen on Hornby Island, proceeding along the coast eastward from Norman Hornby isimnd. 
Point. 
The following are the beds in ascending order : 

Section 9. 

Ft. InB. 

L''ght brownish-^rey sandstones 6 

Dark grey argillaceous shale 1 3 

Light brownish-grey sandstone in one bed 4 6 

Dark grey arenaceous and argillaceous shale 2 . 

Light brownish-grey sandstone in one bed 2 

Black argillo-arenaceous shale with some coal 4 

Brownish-grey arenaceous shale 2 6 

Light brownish-grey sandstones 3 9 

Black arenaceous shale with some coal 5 

Light brownish-grey sandstone, in beds of from two inches to two feet 6 

Black arenaceous shale 2 

Brownish-grey arenaceous shale 6 

Black arenaceous shale 4 

Brownish-grey sandstone 1 o 

Brownish-grey arenaceous shale ; 6 

Black arenaceous shale 2 

Light brownish-grey sandstone 1 2 

Blftckand grty arenaceous shale 1 
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Light brownish-grej sandstone 6 

Black argillaceous shale 4 

Light brownish-grej sandstone 4 7 

Black arenaceous shale, and brownish-^rey sandstones 5 

Brownish-grey sandstones 4 6 

47 6 

Beneath these beds, which come to the margin of the sound and are 

exposed between high and low water marks, a lower portion of the band is 

lost beneath the sea, bat its entire breadth may be a little over half 

a mile. The general dip, however, appears to be so small, probably not 

Thickness of abovo two deflTees, that the total thickness would not exceed seventy feet. 

DlTiaion D. ® ' ^ 

This band of shales, like the lower one, is limited on the north-east 
by a great mass of conglomerate ; and at the foot of the cliflEs formed of 
this, the shales, after leaving the vicinity of Norman Point, run to the north- 
west, in a very narrow strip, along the shore to Sbingle Spit, a distance 
of two miles and a half. Their course then becomes north, and they 
gradually widen out until they reach Point Phipps, which is a mile and 
a half further. Here they have a direct transverse breadth to the foot of 
the conglomerate escarpment of about half a mile on the [land, while about 
the same breadth is occupied by them between high and low water marb. 
From this their strike gradually rounds to north-eastward, while their 
breadth again diminishes, and their summit comes upon the north shore 
of the island a mile and three-quarters further on, their strike here 
becoming nearly west. In its course from Norman Point, the band gradu- 
ally becomes more and more argillaceous, displaying fewer interstratified 
Lenucuiar arcnaceous beds, while occasional lenticular patches of limestone, with 
I ?toneho?ding^ a length of two feet, and a thickness of from one to six inches, and marked 

i fossiiB. i^y ^^ presence of fossils, occur. Among those obtained are the following : 



Locality 8.-| 



Ammonitet 1 Species. 

Baculites 1 " 

Nautilus 1 " 

lnoceramu9 1 " perhaps 2 

Oairea 1 " 

Nueula 1 " 

Area 1 « 



Besides these, numerous fragments of undetermined Gasteropoda and 
LamelUbranchiata, probably ten or fifteen species, were met with. 

Division E. Division E. — Middle Conglomerate. 

This conglomerate is largely made up of well rounded pebbles and boul- 
ders of white, yellowish and brownish quartzite, with diameters of from 
one inch to a foot, together with rounded masses of limestone of from 
one to six inches in diameter, and sometimes more, and containing occa- 
sional indications of fossils. The pebbles and boulders are held in a matrix 
of brownish-grey arenaceous grains. In some parts of the vertical thickness 
there are masses of conglomerate of 300 feet, with rare iadications of 
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bedding ; wliQe in others massiye sandstones occor np to a thickness of 100 
feet, in which no individnal bed was observed of less than ten feet. 

A transverse section of the whole band occurs at the south-east end of section on 
Hornby Island, between the position where the base comes in above the °™ ' ^ ' 
middle shales eastward of Norman Point, and where the summit occurs 
at a cove which may be called Middle Gove, half-way between Downe's 
Pomt and Dunlop Point. The direct breadth of this Lb about a mile, and it 
has a dip of about N. 10^ E. < 12^, which gives a thickness of about 
1,100 or 1,200 feet The base of it follows the sweep which has been 
^ven to the summit of the previous division, and in this it presents a bold 
escarpment, affording nearly perpendicular clifis, rising in some places 
to 200 or 300 feet, and forming a conspicuous ridge, a short distance 
removed back from it. Nearly west of Shingle Spit, at a distance of 
about two-thirds of a mile from the base, this ridge towers up into 
Mount Geoffrey, the height of which is given in the Admiralty map as Mount oeof- 
1^076 feet above the sea. Mount Oeoffrey must show nearly the full thick- 
ness of the Division. From the ridge the surface gradually slopes eastward, 
and dies away into a plun with good agricultural surface. 

Bounded by this plain to the right, and in uniformity with the base, the 
summit strikes to the north-westward from Middle Gove, and gradually 
curves round to the north-east coast of the island, coming out upon it at 
a position nearly due west, about three miles from Point Phipps. On this 
coast there is displayed another complete section of the band, stretching 
obliquely to the dip for a mile and a half along the water line, and pre- 
senting bold clifis to the sea. 

The direct transverse breadth here, however, may not exceed that 
already ^ven. The curved form in the distribution of the band of course 
indicates the occurrence of a trough in the measures. 

Division F.— Upper Shales. 

In Middle Cove the lower beds of this divimonare pretty well seen, and mriaion f. 
the following section, m ascending order, occurring between that cove and 
the north-eastern side of Tribune Bay, gives the whole thickness of the 
band as far as it can be made out, after allowing for two considerable 
intervals of concealment : 

Sbction 10. 

Ft Ids. 

Black and grej, argillo-arenaoeonB shale, intentratified with layers of SeeUon bet- 
sandstone, varying from one to two inches in thickness 40 cove Md IW- 

Brownish-grey or drab sandstone, in some places showing but one bane Bay. j 
BoUd bed, but in others separated into two or three beds by part- 
ings of black argillo-arenaceoos shlKle 6 

Black and grey, argillo-arenaceous shale, with thin layers of sand- 
stone 1^ 

Brownish-grey or drab sandstones ....;......•..*. 4 

£ 



^v-s* 
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Hack and grey, argillo-arenaccous shale, with layers of sandstone of 
from one to two inches thick. This reaches Dunlop Point, where 

the dip is N. 14** E < 90 /. 120 

jl Black and grey^argUlo-arenaceous shale, interstratified with drab gand- 

|. stones of from one to three inches thick, which would yield good 

j[ * flag-stones ; and also patches of limestone, varying in size up to 

I twenty feet long and wide, and from one to three inches thick, 

I without any indication of fossils. This reaches half way up the 

t south-west side of Tribune Bay, where the dip is N. 64<» E. < 8^ 82 

Black and grey, argillo-arenaceous shale, interstratified with beds of 
.1 grey sandstone from two to four inches thick, and occasional lenti- 

[ cular patches of impure grey limestone, up to twenty feet in diame- 

ter, and from one to three inches thick. In many parts the sand- 
stones are well adapted for flagging. Some of the slabs lying 
loose on the surface of the shale measured twenty feet square,' and 

from three to four inches thick, without any joints or flaws 45 

Qrey, thin-bedded sandstone. This reaches to' the north-west corner 

of Tribune Bay 7 

. Measures conceided in the south-west half of the bight of Tribune 

Bay 200 

Black and grey, argillo-arenaceous shale, interstratified with grey 

sandstones in beds of from two to eight inches thick 30 

Grey sandstones, moderately fine-grained, in beds of four and five 
feet thick, and constituting a long tongue projecting from the 

middle of the bight of Tribune Bay 28 

Measures concealed, forming nearly all the remainder of the bight of 

Tribune Bay 150 

Grey arenaceous shale, with layers of coal from a quarter to half an 
inch in thickness, sometimes running on the strike for eight or ten 
chains. Some of the beds are crowded with fragmentary remains 
of compressed plants, which are too obscure for determination ] 
there are also fragments of fossil wood, which shew distinct struc- 
ture in transverse sections, and seem to be infiltrated with calcare- 
ous matter 50 

777 6 

These shales sweep round in a curve, following the previous divisioujto 
the north-east side of the island, where they occupy the coast for probahly 
about a mile and a-half, and run in a line oblique to the dip. 

Division G. — Upper Conglomerate, 

DiTiBion G. Li^G the previous conglomerate, this division contains pebbles and 

boulders of white, yellowish and brownish, vitreous quartzites, varying 
from an inch to a foot in diameter, and well rounded. It contains in addi- 
tion, however, dioritic pebbles, but no observed masses of limestone. 
The matrix is fine-grained and arenaceous, but displays no bedding. 

This rock forms the promontory which limits the north-east side of 
Tribune Bay, and terminates in St. John's Point. It has a breadth in 3om« 
parts of half a mile, and in others three-quarters of a mile, in which the 
measures appear to be flat, as far as could be determined. On the north- 
east side the promontory presents an abrupt rise from the sea, showing 
clifEs of from ten to twenty feet high ; but on the opposite side, overlooldni 
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Tribune Bay, vertical precipices attain a height of 100 and even 300 feet; 

and this last measure may be considered the thickness of the division. The 

following is a vertical section in ascending order of the mass as seen in section in th- 

Tribune Bay: ^^"^^•^• 

Section 11. 

Grey and brownish sands tone, assuming in many places a conglo- 
merate character, and containing occasional seams of coal from 
half an inch to sometimes an inch thick, and holding in such parts 
an occasional BeUmnite^ the onlj fossil observed in this or the pre- 
yions division 120 

Conglomerate with rounded masses of quartzite and diorite as des- 
cribed aboTe, without any masses of shale or limestone 200 

320 

The out-cropping base of this mass of conglomerate, when it crosses from 
Tribune Bay to the north-east coast at the neck of the promontory, exhi- 
bits a very sharp curve ; and this, with the horizontal attitude of the mass, 
and the corresponding curves in the lower divisions to the north-west, 
shows that it occupies the very centre of the trough, the axis of which 
would run through the length of the promontory. The bearing of such an 
axis, N. 60® W., would pass through the trough which has been described 
in division A, as occurring on the lower part of Trent River; and the anti- 
clinal which there occurs between the trough and the coast leads us to 
suppose that a corresponding form would occur outside of Hornby Island, 
which wouM be the south-west side of another and deeper trough still 
further to the north-east. It would not be extravagant to suppose that 
the rise of the measures on the north-east side of this would be something 
like the rise to the south-west on the Gomox side of the Strait of Georgia, 
and that as great a breadth of the coal-bearing formation would occur on 
the one side of the anticlinal axis as on the other. If such were the case, 
the measures would spread out under the Strait of Georgia to the near 

vicinity of the crystalline rocks on the shore of Texada Island, and 

establish a breadth in the general trough of twenty miles, one half of 

which would be subaqueous. 
From the description thus far given, it would appear that the total ^-^^c^* '""'{JJJJJcSli^ 

ness of the rocks associated with the coal of Vancouver Island is the^»tt»*|>e«j^*' 

Vanoonrer 

following in descending order : wand. 

Pt. Ins. 

G Upper Conglomerate 320 

F Upper Shales 776 6 

B Middle Conglomerates 1,100 

D Middle Shales 76 

C Lower Conglomerates 900 

B Lower Shales 1,000 

A Productive Co«l Measures 739 6 

4/ji2 

This in round numbers may be called 6,000 feet. 
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Cktstallinb .Rocks. 

The detailed exploration of the lower measures of the Comoz coal-^eld 
has as yet been confined to the eighteen miles that lie between 'Broym^s 
River and Riyer Sable, and in this the crystalline series on which they 
rest has been seen only in three places. In these my inspection did not 
extend beyond the masses near the newer formation, or in pontive contact 
with it. I cannot, therefore, pretend to give from these any connected 
view of the relation of the two series in age ; but the exploration made for 
QnaiicumRiTer railroad purposcs, at the request of Mr. Sandford Fleming, irom the mouth 
of Qaalicnm River to Albemi on the npper extremity of Barclay Sound, 
having a&rded me the opportunity of making a preparatory reconnais- 
sance on a short line transverse to the strike of the crystalline series, 
has added to my information, and I propose here to give a brief de- 
scription of the masses that were imperfectly observed in succession. 

The general bearing of the traverse, reduced to a straight line, is S. 28^ 
W. It starts from the shore of Geor^a Strait at a point a little under 
three and a half miles north-west from Qualicum River, and. terminate at 
the upper end of the Albemi Canal, as this part of Barclay Sound is 
called, the whole distance being somewhat under fourteen miles. 

On tills the surface presents a plain with a very gentie inclination for 
about the first four miles. It then rises with increasing rapidity for 
Mount Mmrk. nearly two miles, and culminates on the ridge of Mount Mark, at a dis- 
tance of six and a quarter miles from the commencement. 

The summit of this mountain is by the Admiralty chart 3,080 feet above 
the sea, and from this there is a precipitous fall of 2,723 feet, in less than 
Horde Lftke. ^ quarter of a mile, to the level of Home Lake, which is 357 feet above 
the sea. A segment of the westem end of Home Lake occupies a little 
over twc-thirds of a mile upon it. It then rises again with a few not very 
great undulations, for nearly three and a half miles, and attains a height 
of about 1,600 feet above high water mark. From this it falls rapidly 
for about two-thirds of a mile, and again reaches a gently inclined plain, 
over which it passes for two miles and two-thirds and attains the Albemi 
Canal. 

The road travelled is a trail on the right bank of Qualicum River, and 
Boad trayeued. Icavcs the coast of Georgia Strait about a quarter of a mile from the mouth of 
the stream. For five miles it keeps about parallel with the river and with 
the traversed line, and reaches the lower end of Home Lake. It then turns 
to the north of west, and mns close along the north side of the lake for 
about four and a half miles, crossing Qualicum River at its exit from the 
lake, which is about half a mile from its eastern extremity, and coming 
upon the traverse line, it still follows the margin of the lake., but in a 
Bouthem direction for about two miles more, attaining its upper extremity. 
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It then bean to the west of south for about two miles and a half, and wind- 

ug ronnd the foot of a hill called View Mountam, which attains an eleva- vi^w MwmtoiiL 

tion of 1,«00 feet over tide waters, on the right, it runs south west forK"**""* 

about three and a half miles in a stnught line to the mouth of the Somass 

Biver, where this empties into the Albemi Canal at Stamp Harbor. 

The rock masses to be mentioned were all observed on or within a 
quarter of a mile of this trail, and none of them before reaching Home Lake, 
^e chief part of this nearly level intermediate plain is probably under- 
laid by the deposits of the Comox coal-field, and to these a space of four owi depoiits. 
miles has been assigned on the traverse line. The masses first seen at 
the lower end of Home Lake are composed of crystalline limestone* ciysteiiine 
They were followed all along the north side, and partly round to the west ^ 
side, IB the whole of which distance they present an abrapt escarpment 
on the right hand. A quarter of a mile from the east of the lake, 
the dip is N. 48^ E. < 41% and three miles further on, it is N. 2^ 
E. < 55^ Reaching the west side of Home Lake, and looking north- 
ward to Mount Mark, a drift-covered surface rises up between 800 and 
400 feet above the lake in a distance of about a quarter of a mile ; and 
from this starts up a wall of limestone with an almost perpendicular face, 
presenting a thickness of probably 1,200 feet, which is agun capped by a 
great mass of brown- weathering diorite, probably 1 ,000 feet thick, and con- Diorita. 
stituting the summit of the mountain. 

The diorite is of a dark olive-green color, and has a ragged fracture, 
on the surface exposed by which, when fresh, small spots of dull 
greenish-white feldspar are observed. The rock has a felted kind 
of structure, and obscure parallel joints are observable, the walls of which 
are varnished with a brilliant black mineral, which Dr. Harrington sup- 
poses to be Delessite. The rock has something of the aspect of the masses 
observed in contact with the coal-bearing series at the Union Mine, and on 
the River Sable, and the intermediate distance between Moui^t Mark and 
this series may be occupied with this and allied diorites. The mass 
capping Mount Mark, however, after descending to the sea level in its 
dip on the traverse line, would leave a blank space of about a mile between 
it and the coal-series of which nothing definite can yet be said. 

The limestones which underlie this diorite are of whitish, bluish, dove- ^j^^^^^^ ^i 
grey, yellowish, greenish, and pinkish colors, the difierent tints running *^***'"'^* 
parallel conformably with the stratification. The greenish tints may perhaps 
be due to the presence of chloride or epidotic matter. 

The calcareous masses are interstratified throughout the whole l|200|,^tentrfttuied 
feet with well defined bands of dioiite of various thickness, from the eighth ^^^^* 
of an inch to two feet^ as far as observed, but there may be beds of much 
greater thickness that have escaped observation. In these bands the 
dioritic character is well marked by the presence of crystals of black 
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homblCDde, some of wbicli attain a length of half or three-quarters of an 
inch, vith a breadth of from one>eighth to a quarter of an iaoh, all with well 
defined plains of cleavage. These dioritea, at the junction of which with 
the limestone epidote is sometimes distinctly developed, are of various 
tints of grey, from dark to light, and some of them are of a speckled aspect 
similar to masses associated with the limestones in the vicinity of Victoria, 
mentioned in last year's report (Report of Progress 1871-2 p. 01.) Some 
of the diorite beds are of lenticular form wlule others are continuous ; and 
they appear t« be more abundant in the lower than the upper half of the 
calcareous mass. 

The limestones appear to be highly crystalline throughout, sometiiDes 
coarsely and sometimes finely so, and in some parts, on being acted upon 
with acid, show multitudes of grains of silica. They are in many places 
crowded with fossils, which in the more coarsely crystalline bands appear 
to be chiefly encrioal columns. Many of the remains are replaced by silica, 
and are weathered out distinctly on the surfaces. Some of them have been 
obtained by dissolving the limestone in acid, while numbers have been 
observed in thin microscopic sections prepared by the skiU of Mr, Westou 
dnce my return to Montreal. The following are Mr. Billings' remarks in 
respect to them : — 

" The fossils from Mount Mark north of Home Lake are, 

1. ConU appareotlj of the genera XaphreMit and ZUpkiphi/Uum. 

2. Large criooidal colamnB. 

3. FtattUUa or Polymorpha. 

4. A large Produeivt and also a large Spiri/er, 

" They are so obscurely preserved that they cannot be determined speci- 
fically. They appear to be either Permian or Carboniferous, most probably 
the latter." 

These limestones probably extend on the traverse line for three-quarters 
of a mile to ib intersection with Home Lake, which occurs about eight and 
a quarter miles from the coast. This, however, would ^ve to their thick- 
ness about 500 feet more than actually seen. 

Foc^the next mile and three-quarters, including the portion which passes 
over the lake, there were no exposures on the traverse line. Further on, 
three-quarters of a mile are occupied by red ferruginous rocks, green 
diorites which are sometimes slaty and frequently amygdaloidaJ, and 
pale green epidotic rocks. These masses are interstratified with 
bands of bluish and greenish crystalline limestone in which no fossils 
were observed, and they are followed by green dioritic rocks, occupying 
about six chains, and dipping N. IS" E. < 44", Beyond this there is 
another interval of concealment of nearly a quarter of a mile. Then 
whitish, yellowish and bluish limestones present themselves, with a breadth 
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of five chains^ and beyond them seven chains hold red and green slates. ^^"V? «^^ 
These are followed by coarsely crystalline limestones of a yellowish-white stones, etc. 
color, occupying about twelve chains, and many of them crowded with 
crinoidal stems, some of which are three-quarters of an inch in diameter. 
The dip of the beds is N. 2*^ E.<32^, and their position on the traverse 
line is very nearly nine miles from the Georgia Strait coast. 

Another interval of concealment here occupies about ten chains in width, 
and is succeeded by twenty chains of red clay slates, interstratified with 
harder red bands, to which green stripes parallel with the bedding give a 
ribband-like aspect, while both the harder and softer red slates are again 
interstratified with beds of red and pinkish limestone containing obscure 
fossils. In the next thirty chains red and grey clay slates prevail, inter- 
stratified with bluish and dove-grey limestones, varying from six inches to 
four .feet in thickness. For half a mile beyond this the strata are vertical 
their strike at first being N. 31® W. and finally N. 61° W. They consist 
of bluish-grey and yellowish-white limestones, in beds varying from five 
inches to two feet. The larger part of this great calcareous mass shows 
obscure organic remains, on weathered surfaces, crinoidal columns being 
unmistakable at the end of the distance. These masses constitute the - 
rocks of View Mountain, and beyond them there occurs a valley which is view MoonUin. 
half a mile wide, and about 1,034 feet above sea level. In it the rocks are 
not well seen, but they appear to consist chiefly of grey clay slates, inter- 
stratified with grey sandstones. On the succeeding rising ground, and on 
the rapid fall of the flank beyond, three-quarters of a mile are occupied 
by green slaty diorites, dipping N. 87° E. < 59°, underlaid by red and 
bluish-grey clay slates, which rest upon a green diorite. Here the height 
is only 578 feet above the sea. 

We now come again upon the coal-bearing series ; and about eighteen coai-bearing 

chains are occupied with a conglomerate belonging to it. It holds well^'^*^' 

rounded pebbles of white and brownish quartzite, of from one to three inches 

in diameter, in a matrix of sand, the whole forming a strong and solid rock. 
No dips were anywhere observed in it, and it is therefore impossible to 

state its thickness. Further on there are no exposures ; but the drift is 

probably underlaid by a continuation of the coal-bearing series, and the 

ground falls gently for two miles to the margin of the sea. The crystalline 

rocks which thus occupy the space between the coal-bearing areas on each 

side, are no doubt those which constitute the Beaufort Range of mountains. 

With the exception of the vertical portion in View Mountain, they all dip Eastward dip of 

' * «. 1 1 1 crystalline rocks 

in one direction, namely eastward. Whether they are affected by undu- 
lations producing repetitions, has not yet been determined. But in order 
to shew in one view the supposed thickness to be dealt with in the investi- 
gation, they are here given in succession in what would appear to be a 
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seetfoB of 0171. descending order, although it is possible that a fold may have occurred 
causing a repetition of the beds : — 

Fkit. 

HeasnreB concealed between the coal rocks and Mount Hark 2,240 

Dark green diarites of Mount Mark 1,000 

Whitisb, bluish, doye-grej, yellowish, greenish and pinkish, 
oiystalline, fossiliferous limestones, interstratified with dark and 

light grey diorite 1,700 

Measures concealed 3,332 

Red ferruginous rocks, green diorites, which are often amyg- 
daloidal, and epidotic rocks, with Interstratified bands of 

bluish and greenish crystalline limestones ^ 1,139 

» Measures concealed 352 

Whitish, yellowish, and bluish limestones 176 

Red ferruginous rocks and slaty diorites, underlaid by yellowish, 
coarsely crystalline limestones, some of them crowded with~ 
crinoidal st^s and with thin strings of what appears to be 

dolomite » ^ 306 

Measures concealed IM 

Red clay slates, interstratified with hard red bands striped with 
green, all interstratified with red and pinkish limestones with 

obscure fossils 880 

Red and grey clay slates, interstratified with bluish and grey 

limestones 1,320 

Bluish-grey and yellowish-white limestones, shewing obscure 
fossils in most parts, but distinct crinoidal columns at the base. 

These beds constitute View Mountain 1,760 

Grey clay slates, interstratified with grey sandstones 968 

Green dioritic slates, followed by bluish-grey clay slates resting 
on green diorite 2,112 

How far this great mass of rocks may descend in the series of geological 
formations, it would for the present be premature even to conjecture. 

Goal-Bearing Rocks of thb Queen Charlotte Islands. 

The Queen The Quoeu Charlotte Islands consist of a group, situated between lati- 

SSlu**" tudes 61«^ 50' and 64<» 20' north, and longitudes 131« and 185^04' west. 
With an east and west breadth of seventy-five miles on the north, it has a 
length southward, with a gentle curve to the east, of 175 miles, gradually 
tapering to a point, the different islands being separated by narrow chan- 
nels running transversly. Of these islands the two principal ones, as has 
already been stated, are Moresby Island on the south, and Graham Island; 
the larger of the two, on the north of Skidegate Channel. 

That part of the channel which runs continuously across the Queen Char- 
lotte group, presents a curve which bears south-westward from the east 
entrance, and gradually turns west to Buck Point, situated on the open Pa- 
oifio coast. Between nine and ten miles south-westward from the east 
entrance, at Dead-tree Point, are Alliford Bay and Leading Island. West 
of this is Maude Island with Lina Island north of it, and what may be 
called South Island on the other side. 
Maude Island is the largest of the three, and between it and Lina 
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Island is the entrance to what may be caUed the north-west arm, along the 
north side of which are Anchor Cove, about twelve miles from the eastern 

« 

entrance of Skidegate Channel, and Shallow Bay, a third of a mile further 
on. Separated from the latter by a bold volcanic promontory called Steep 
Point, is a deep narrow recess, which is termed Long Arm or Bay. 
It forms the extremity of the north-west arm, and the bight of it b seven- 
teen miles from the eastern end of the channel. 

That coal exists in these islands has been known for a long time, andcoai. 
several years ago the Queen Charlotte Ceal Mining Company opened 
mines upon it at Cowgiti. On my way to this place I observed the out- 
cropping edges of some of the coal-bearing strata at Cumshewas Harbour 
on die east side of Moresby Island. WhQe staying at Cowgitz, coal was 
shown me from a place called Massett, on the north end of the island and 
about fifty-seven miles distant. 

Between Cowj^tz and Massett there is sidd to be spread out eastward 
towards the coast a leyel country well suited for agriculture, bounded oncoantrrsaitod 
the west by a high range of volcanic rocks (aome of the peaks being 8,000 ^^ ^ ^ "®* 
and 4,000 feet above the sea). Under this it seems probable that 
the coal-bearing rocks may lie in the form of a north and south trough, Trough, 
prolonged a short distance southward into Moresby Island, the whole 
length being about eighty-four miles. ' The rocks in this trough, as far as 
a very superficial inspection has enabled me to ascertain, appear to be the General diri- 
following in ascending order : — 

1. Lower Shales with Goal and Iron Ore. 

2. Coarse Gonglomerates. 

3. Upper Shales and Sandstones. 

1. Lower ShcUe$ wUh Coal and Iron Ore. 

In this division black argillaceous shales with a white streak are inter- g}^^f^^^^^ 
stratified nearly throughout with dark grey sandstones, varying in'^'^o'^- 
thickness from six inches to a foot, and a mass of about 100 feet occupies 
a position apparently near the middle. The coal-seams and iron ores 
appear to characterize the base, but I have as yet seen these only in two 
localities, one of them being the claim of the Queen Charlotte Coal Min- 
ing Company at Cowgitz. 

In this neighborhood. Hooper's Creek, which has its source on Seymour fjo^p^r*. 
Mountain and meets the black shales at its foot, flows thence for nearly a ^'^' 
mile south-eastward in the strike of the shales into Shallow Bay, about 
a third of a mile west of Anchor Cove. On the south-west side of the 
creek, the shales rise rapidly, leaning in a nearly vertical attitude against 
a spur of the volcanic rocks which have been mentioned as bounding the 
coal-trough. From the bed of the creek, at a point nearly a mile up its course, 
and 448 feet above the sea, an adit-level, called Hooper's Creek tunnel, has „ 

' ^ ' Hooper's Creek 

been driven in a bearing N. Q9^ W., for 190 feet, through vertical beds ^^^^- 
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of black shale, studded with nodules of clay iron-stone, which constitute 
perhaps a quarter of the mass, to a seam of coal. It then proceeds in the 
coal in a bearing N. 53° W., gradually turning to N. 29** E., in a distance 
of about 450 feet. Trap rock appears to form the western side nearly 
all the way. The coal is good anthracite, and where first struck in the 
tunnel its thickness was from two to three feet, but it soon increased 
to a little over six feet, and continued so for sixty or seventy feet. It 
then became mixed with black shale and iron-stone for seventy or eighty 
feet, and in this portion the coal had to be separated by hand picking. 
The tunnel continued for about fifty feet further, but I could not conviDce 
myself that any coal at all was present towards the extremity. This bed 
is called '^ the six feet seam." 

About nine chains on the strike of the measures from where Hooper's 
Greek tunnel struck the coal, another tunnel had been driven at a lower 
level by seventy or eighty feet, and a third one about five chams further 
on the strike, and seventy or eighty feet still lower. On the mounds of 
debris excavated from these I could not find a trace of coal, which could 
not have been the case had but a small quantity been brought out. The 
inference is that no coal was met with, or so little as not to be worth work- 
ing. 

About nine chains across the measures in a bearing N. 35^ E. from 
the coal-seam mentioned, and therefore above it stratigraphically, there 
occurs another seam. The following is an ascending section of the strata 
which are here vertical : 

Ft. In. 

Coal, good anthracite 6 

Black argillaceous Bhale 4 6 

Goai, good anthracite, called *'tbe three feet seam" 2 5 

Black argillaceous shale, with nodules of clay iron-stone II 

Grey trap, or it may be altered sandstone 8 

26 5 

A vertical shaft had been sunk in the seam, and a good deal of good 
hard coal had been taken from it. The top of the shaft is 640 feet above 
the sea, but, at a lower level by 193 feet, an adit called Hutchison's tannel 
had been driven to intersect it. The seam on being struck is stated by 
Mr J. J. Landale, a civil engineer and coal viewer, to have been thin. 
How thin is not mentioned. It is presumed, however, that it was not 
workable, and the excavation in the shaft having been abandoned before it 
reached the tunnel, it is supposed that the seam had diminished to an 
unworkable thickness in descending. 

The strike of the measures immediately near the vertical shaft appear? 
to be S. 18°E., and about eight chains in this bearing from it, there is an- 
other, which is said to have been sunk in coal, but I could not observe 
any interstratified in the shale at the top of the pit, and there were but 
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small indications that any had been landed on the surface. A third shaft Third shaft, 
is situated about three chains further on, and said to be forty feet deep. 
Here several tons of dull, earthy, impure coal lay on the surface, and I was 
informed that some bright, good coal had been carried away ; but I could 
perceive no fragments of it remaining intermixed with the other. Both of 
these shafts had been abandoned. 

Towards the last mentioned shaft, and upwards of 800 feet lower in level, 
an adit called Wilkes' tunnel, has been driven from Robinson's Creek (a wukes* tunnel, 
tributary of Hooper's Creek ) sufficiently far, apparently, across the mea- 
sures to have reached this coal, but the seam was not met with in it. At the 
extremity of the excavation, however, there occurred a black, tough, carbon- carbonaceous 
aceous shale, with a black powder, a conchoidal fracture and an earthy ^ 
aspect when freshly broken. In Htu it is traversed by irregular cracks,8plit- 
ting it into smallish fragments, the surfaces of which were often slicken- 
sided, and presented a brilliant black polish, with an occasional thin film of a 
greenish, probably magnesian mineral. In some of the cracks there were 
veins of quartz having a coating of the same mineral.* This shale was 
marked by the occurrence of a bivalve shell resembling a Unto. A mere 
filament of coal was intersected in the tunnel near its mouth, and this may q^^ 
correspond with a three-inch seam occurring at the mouth of Hutchison's 
tunnel. The stratigraphical place of this would be about 200 feet above 
the three-feet seam, and the strike of the three-inch seam in Hutchison's 
tunnel is N. 10^ W., which would sufficiently correspond with that of the 
three-feet coal. The whole band of strata from the six-feet seam, compre- 
hending a thickness of more than 800 feet, would thus appear to be running 
for a spur of volcanic rock, thrown eastward from Mount Seymour, while 
the three-feet seam reaches without any deflection to within four chains o^ 
it. This appears to me a pretty strong evidence of the existence of a fault, Ywit, 
which seems to be farther corroborated by a sudden change in the strike 
of the measures. 

From a report by Mr. Landale to the Queen Charlotte Coal Mining Mr. Landaie* 
Company, it appears that some exploratory work had been done on Rob* 
inson's Creek, above Hutchison's tunnel. Trials were made in three 
places of poor, soft, dirty coal, nine and seven feet thick, and in two where 
coal of a fair quality occurred in a seam of two feet. But, unfortunately, 
riot having been made aware of this at the time I was on the ground, I can 
only avail myself of it to show that the strike of the measures immediately 
beyond the mouth of Hutchison's tunnel changes to north-east, and Mr. 
James Deans, my assistant during the summer, having been employed by 
the Queen Charlotte Company to undertake explorations on their behalf 

* Mr. Eloifmana has since the above was written ascertained the mineral to have the 
f'lllowing compjiition: — Silica 3J.54, alumina 28.76. protoxide of iron 16.677, lime 1.82> 
megneaia 2.667, water 13.733=100.197. 
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during the months of October and November, sacceeded with much difficulty, 
owing to continued raons, in cutting trails through the heavily timbered lands, 
and in tracing tiiese north-eastward seams as far as Slatjr Creek, a dis- 
tance of between three and four miles. In this distance coal-seams were 
observed on most of the streams he crossed, showing that whatever varia- 
tion there may occur in their qualiiy and thickness, they are at any rate 
continuous. The strata for the whole distance preserve their vertical atti- 
tude, and they are all along backed to the north-west by lofty escarpments 
of volcanic rock. 

In an oppoiute direction, that is to say south-eastward from Hooper's 
Greek tunnel, for about three-qxiarters of a mile, to Shallow Bay, but little 
is seen of the strata except at the pits and tunnels previously described as 
having been sunk and driven, with but indifferent success, in search of the 
three-feet coal-seam. On the west side of Shallow Bay, about twenty 
chains below the mouth of Hooper's Greek, the trap comes viribly in con- 
tact with the black shales, being apparently thrown forward a little to the 
eastward on the south side of a fault running about K. 78^ E. 

In a bearing S. 47^ E. from this, there is on the south side of the north- 
west arm, about a mile S. 80^ E*., from the wharf in Anchor Gove, and 
about 200 paces inland, what is called ^'Number Two Goal Mine." It is an 
excavation of about twenty feet, bearmg S. 67^ £. on a seam between two 
and three feet thick of cruZm, holding lumps of anthracite. The black 
shale on each side of It is characteriied by the presence of disseminated 
nodules of clay iron-stone similar to that at the Hooper's Greek seam. 

My own examination did not extend further in this direction, but it is re- 
ported by the Indians that a well marked seam of coal occurs about four- 
teen miles hence in a south-easterly direction, apparently agreeing with 
the general strike, on the south side of Skidegate Ghannel. This would 
Extent of coal- givc an extent of at least twenty miles to the coal-bearing strata which 
ng strata. -^^^^ ^^^^ ^^^^^ partially examined, and the facts mentioned indicate a 

general presence of coal in it, however much what may be considered the 
same seams may vary in their distances from one another on the strike, in 
their thickness and their qualities. It is very probable that irregularities 
and interruptions may prevail here, similar to those which have been 
observed in the Vancouver Island deposits, and, according to the informa- 
tion you have ^ven me, occur also in the mesozoic coal-seams in Australia. 
It would require a much more detailed exploration than I had time to 
give to pronounce with any chance of accuracy upon the extent of these 
irregularities in the Queen Gharlotte Islands, but the possibility of their 
occurrence should always be kept in view by those endeavoring to torn 
the seams to practical account, and some cheap but careful system of trials 
along the outcrops ought to be instituted in the first instance to ascertain 
the probable quantity before any great outlay is made upon works intended 
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to be permanent. This is usual e^en on the very regular seams 
of the Carboniferous era, and it is certainly much more required in 
coal deposits of a more recent age, which may have had their origin from 
drift instead of growth in ritu. 

Nothing can be better or more substantially constructed than the wharf, wharf, hoosee^ 
the houses, tramways, inclines, dumping-sheds and tunnels of the Queen 
Charlotte Goal Minmg Company, and it is much to be regretted that their 
efforts have not been more successful. 

On Slaty Creek near the base of the band of coal-bearing black shales Quarry of oar- 
now under description, and close by the volcanic rock, there occurs a>haie8on siaty 
quarry which has been excavated by the Indians. It has a depth of three 
or four feet, a breadth of four or five yards, and a length of between 
eighty %nd ninety yards- It has been worked for the purpose of obtaining 
masses of carboniferous shale similar to that occurring in Wilkes' tun- 
nel. These the Indians carve into tobacco pipes, numberless grotesque inu^ Indian carr- 
ges, and musical instruments resembling flutes, to all of which they give a ^'^' 
good polish. The shale occurs in lenticular patches of two or three feet 
in the thickest part, and firom eight to twenty feet long, which are interstra- 
tified with a light grey not very hard saadstone. In the patches occur an 
abundance of flattened stems and leaves, sometimes infiltrated with the 
greenish mineral already alluded to, and many thin irregular patches of 
anthracite sometimes a tenth of an inch thick. Whether this description 
of stone occurs at any other horizon in the shales of this division, or in other 
pai'ts of its distribution has not yet been ascertained. With reference to 
it, Dr Harrington says: 

''This rock shows no tendency to cleave into laminae until it is ignited, j^^^^i^^Q 
bat breaks with a true conchoidal fracture. Its color is greyish-black upon 
fractured surfaces, and black when polished. The specimen given me 
for examination is slightly jointed, there being twoseriesof joints nearly at 
right angles to one another, and nearly at right angles to the plane of the 
bedding. The joints are partially filled with a soft white mineral which 
has Rot as yet been analysed. 

''The rock has a hardness of about 2}, a specific gravity of 2.88-2.89 
and readily takes a fine polish. When fragments are heated in a crucible 
they decrepitate wich considerable violence, and split up into numerous 
thin laminae. These, upon removing the cover from the crucible and 
burning the carbonaceous matter, become reddish-grey in color* Before 
the blowpipe the rock decrepitates, turns reddish-grey, and fuses with 
difficulty on the edges to a black scoria which is attracted by the 
magnet. 

It is partially decomposed by sulphuric acid. 

The following analysis shows it to be a hydrated silicate of alumina and AnaiyBig of 
iron with several per cent of carbonaceous matter : 
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Silica 44. 78 

Alumina 36. 94 

Peroxide of Iron 8.46 

Lime traces 

Magnesia • " 

Water 7. 15 

Carbonaceous matter 3. 18 



100. 51 ' 

The disseminated carbonaceous matter appears to be the cause of its 
being susceptible of taking a fine polish.'' 

On Slaty Creek the division has a breadth of perhaps three-quarters of 
a mile in a south-eastward bearing. From this the band runs southward 
to Anchor Cove, where its breadth is diminished to less than half a mile. 
The summit of it then sinks under a strip of conglomerate, and rising again 
runs along the coast to a point about half a mile north from Cowgitz. 
The summit here folds apparently over an anticlinal^ and strikes eastward 
across the north-west arm to a point near Christie Bay, running in this 
direction about two miles. It has here a breadth in a south-western di- 
rection of about a mile and a half to the volcanic rocks in the neighbor- 
hood of ^' Number Two Coal Mine." From this the band has a southward 
trend to Skidegate Channel, on the 'south side of which it gradually turns to 
the eastward, and, folding under the axis of the general trough, comes upon 
the channel again with a breadth of about a mile and a half, the base reach- 
ing to within a short distance of AUiford Bay. In its northern course 
thence it composes South Island, all of Maude Island, except a small part 
of the west end, and the whole of Lina Island. The summit comes 
upon Graham Island again at the Narrows between it and North Island, 
shewing a breadth on the shore of the former of about two and a half 
miles : thence its course northward can for the present be only conjectured. 
The thickness of these shales has not yet been determined, but on both 
Organic re- ^^^^^ of the trough they are characterized by abundance of organic remiuns. 
mains. Thcsc are met with in the interstratified sandstones, as well as in the shales, 

but they are more numerous in the latter, and particularly in the lower 
part of them. It is unnecessary for me to allude to them further as they 
are described in appended notes by Dr. Dawson and Mr. Billings, the plants 
by the former, and the shells by the latter. 

2. Coarse Conglomerates. 

congiomeratee. These conglomerates are composed of well rounded pebbles, varying in 
size from a quarter of an inch to seven or eight inches, and appearing to 
consist chiefly ofdiorites, of light grey and yellowish-brown colors, held in 
a matrix of brown silicious sand with which they are well mixed up, the 
mass showing indications of very fine bedding. The base of the mass, how- 
ever,becomes finer in some places than in others,presenting then the charac- 
ters of sandstone. The country which these conglomerates occupy exhibits 
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u t)roken surface, and a series of small islands immediate! j west of North 
Island rise abruptly from the water to heights of 100 and 150 feet. Where 
the band reaches Graham Island, on the east side of the trough, it presents 
a cliflf of nearly 500 feet in height, and it must thus attain to at least this 
thickness. 

On Graham Island the band comes southward towards Skidegate Chan* 
nel, on both sides of the trough, with a breadth of about a quarter of a mile. 
The summit on the west side reaches the north-west arm of the channel at 
the mouth of Slaty Greek, and, after sweeping round under the water for 
three miles and a half, again reaches the coast, nearly north of ""the western 
extremity of North Island. The course of the base has been indicated in 
giving the summit of the lower shales. This part of the mass runs into a 
long spur as it approaches Anchor Cove, which seems to be prolonged 
with a curve to the eastward in a strip that occupies the shore between 
Cowgitz and what is called South Point. Further south these conglome- 
rates fill an east and west breadth of seven miles and a half, occupying 
about a quarter of a mile at the west end of Maude Island, the remainder 
being on the promontory between the north-west arm and the^ western 
part of Skidegate Channel. On Moresby Island, along this channel, their 
breadth is about the same, but the distance they occupy to the south on this 
island, on the axis of the trough, must for the present be conjectured ; it may, 
however, be between three and four miles. 

3. Upper Shales and Sandstones. 

These shales are by no means so black as the lower band, their dark- upp«r shales 
est tint being a brownish or blackish-grey, and most of them are somewhat 
arenaceous. They are interstratified with sandstones, generally from three 
to six inches thick , but a band of about thirty feet occupies a position 
which is conjectured to be about seventy feet from the base. 

Approaching the conglomerates, some twenty or thirty feet are inter- 
stratified with beds of reddish-weathering, greyish-brown, argillaceous 
dolomite, varying in thickness from two to six inches, but constituting 
the chief part of the mass ; and these seem to form a passage to the con- 
glomerates, the tops of which hold a few of the magnesian layers. Only 
one fossiliferous bed was observed : it was at the top of the highest part 
seen, which may be about 200 feet from the base, though it has not yet 
been determined that this constitutes the summit of the band. 

Soils, Vegetation, &c. 

South and south-west of the prairie land described last year (Report of 
Progress 1871-72, p. 94) as extending eight miles from Comox up the 
Courtnay River, the country is heavily timbered on the Puntledge and its 
tributary, Brown's River ; and the soil which supports the timber on the soii. 
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lower parts of this, very much resembles that of the prairie, being of a rich 
snuff-brown when dry, and black when wet, and nearly destitute of pebbles. 
But on the more elevated portions, the color of the dry soil is of a duller 
brown, and it holds many well rounded pebbles of the crystalline rocks, 
not exceeding on an average the eighth of an inch in diameter,though a few 
ap to seven inches may be occasionally met with. 
Timber. The chicf part of the timber seems to grow as large on the one soil as on 

the other. Beneath the brown soils on the Funtledge, from its junction 
with the Gourtnay up to its junction with Brown's River, cliflb, in which clay 
and sand are interstratified with one another, are occasionally met with, f 
varying in height from 100 to 150 feet. ' 

On the Ime of the projected tramway to the Union Mine, the soil is well 
seen. It consists chiefly of the pebbly variety, but in a few parts openings 
occur, varying in extent fix)m half an acre to seven or eight acres; and in 
these the soil resembles that of the Gomox prairies. These soils prevail . 
. here for six miles from the coast, and reach for the same distance on the , 
Trent River. On the Sable their breadth is limited to two miles ; south- 
west from which the surface rises rapidly into rocky hills from 1,000 to p 
4,000 feet high, while two and a half miles further back the peaks of the | 
Beaufort Range attain from 4,420 to 5,420 feet above the sea, according ' 
to the Admiralty Ghart. 

On the north-east side of Denman's Island, cliffi of interstratafied sand 
and clay extend from Buck Point at the north to Kamas Point, and for 
two miles beyond, rising to heights of from 100 to 800 feet, as already 
stated. The interior of the island is generally covered with a thick growth 
of forest, and, excepting where the conglomerate rocks of Division C come 
to the surface, is well adapted for cultivation. Gli& of sand and clay 
similar to those on Denman's Island occur on Hornby Island. From 
Shingle Spit to Point Phipps, and for about a mile and a half beyond, 
they rise to heights of from twenty to eighty feet. At tiie top of these a 
narrow strip of good brown soil prevdls. It <^ccurs also east of Point 
Norman, and at the head of Tribune Bay, extending to the north-east 
coast. On it there is some good prairie land. 

In connection with tiiese prairie soils it may be mentioned that Mr. 
George McFarlane of Gomox shewed me a field of six acres from which he 
had just obtained nine tons of oats. This, allowing the ordinary rate of 
thirty-two pounds to the bushel, would be a yield of ninety-two bushels to 
the acre. From a turnip field of two acres which I saw before leaving the 
neighborhood, Mr. George Robb, at my request, sent me in November last ; 
to Victoria a Swedish turnip weighing twenty-six pounds and a half. | 
When I left Gomox in the beginning of October there appeared to be a 
great number, judging by comparison, which would weigh at least twenty 
pounds. The soil of the oat field was of the rich prairie variety without 
pebbles. The turnip field possessed the pebbly variety. 
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Mj stay on the Qaeen Charlotte Islands was too short to enable me Fitness of ih« 
to gather many facts in regard to their fitness for agricultaral lotto island ibr 
settlement. The forest trees appeared to me to equal in size those of Van- setuement. 
couver Island. In several places spruce trees were measured, and at 
seven feet from the ground they were found to be thirty-six and a half feet 
in circumference, while they ran up straight without a branch for 100 feet. 
Cedar trees (Thuja gigarUea) were observed of not less magnitude. The 
Indians raise potatoes in openings which occur in the woods not far from 
the coast, and, where I saw them, the crop, in every case, appeared to be a 
good one. In one place near the company's tramway, where seed had 
been accidently dropped, timothy grass had sprung up to a height of six 
feet three inches. 

The general surface of the Islands, though in some places mountainous, 
IS not what might be termed rocky, the hills being for the most part, as the 
Indians informed me, covered with soil, and in the northern part of Oraham 
Island there is said to be a good deal of level land. 

The rain-fall appears to be greater than on Vancouver Island, and in luin-fnii. 
this respect the country might be compared with the United Kingdom. 
There is, however, on the volcanic range, which bounds the coal-field to 
the west, occasionally an excess of wet weather. 

Erratic blocks, generally well rounded, and consisting chiefly of gneiss Erratics. 
and granite, were occasionally met within all parts of the country examin- 
ed, but usually at distant intervals. But on the Union Mine tramway 
road, a little beyond the third mile from the coast, a quick rise takes place 
in the surface, and here the ground for a short distance is closely packed 
>vith well rounded boulders, varying in diameter from one to three feet. 

The only places where ice-grooves were observed, were in the neighbor- ic>.grooves. 
hood of Victoria. On the outside of the harbor they run S. 15 W. On 
the south side of James Bay, at the end of the bridge, they run S. 19^ W., 
and at the upper end of Fort Street they are S. 13° W. 

I have the honor to be, Sir, 

Your most obedient servant, 

(Signed,) James Richardson. 
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Note <m the Fossil Plants from British Columbia, collected by Mr, Jamn 

Richardson in 1&72. 



McGiLL College, Montreal, May 8, 1873. 

My Dear Sir, — I beg leave to send herewith notes on the specimens 

from British Columbia which you were so kind as to submit to me. I 

have felt much interest in these plants, many of them so well preserved, 

and only regret that the want of complete series of the modern trees of 

British Columbia and other parts of the West coast, has prevented more 

detailed comparisons of the fossib with their modern successors, which in 

some respects they so much resemble. I hope, at a future time, that this 

desideratum may be supplied. 

I remain, 

Your obedient servant, 

J. W, Dawson. 
A. R. C. Selwyn, Esq., F.G.S., 

Director of the Oeological Survey of Canada. 



In my note of last year on the plants collected by Mr. Richardson in j 
1871, 1 referred to specimens of fossil coniferous woods from the coal-field ' 
of Nanaimo, Vancouver Island. Mr. Richardson's collections of 187*2 ; 
include a much larger number of specimens of fossil wood from the Queen .- 
Charlotte Islands, Norris Island and Hornby Island, all of them appar- : 
ently from Mesozoic rocks, and many of them associated with characteristic J 
marine shells of Cretaceous or Jurassic Genera. They are principalK j 
drift trunks, though probably from not very distant land, and sonae of tli0 
specimens have been bored by Teredine mollusks. 

Mr. Weston, the lapidary of the Survey, has prepared upwards of i 
hundred excellent slices of these fossils, all of which I have carefully ex- 
amined, with I be following general results: — 

I. Coniferous Woods. 

These are K} wiuch the most abundant in the collection, ranging in a^ 
from the probably Lower Cretaceous or Jurassic beds of the Queen Charlotoi 
Islands to the probably Middle and Upper Cretaceous of Vancouret 
Island and Hornby Island. They may all be referred to the geneTtl 
Qeneraof coni* Oupressoxt/lofi and Toxoxylon^ or in other words are allied to the moden 
"" ^^ Cypresses and Yew trees, which range with very little modification \ 
type from the Mesozoic to the modem period. 
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Cwpredsoaylon. 

This genus is characterised by distinct concentric rings of growth, charaoten on \ 
round discs or bordered pores on the walls of the fibres in one or two 9oxyUm. 
series, resin cells (which are, however, often very obscure in the fossil 
specimens) and simple medullary rays. 

One of the most common woods of this type in the collections from 
the Queen Charlotte Islands, Vancouver Island and Hornby Island, is of 
the same character with the wood of the modern Sequoia gigantea of 
Califomia, and probably belonged to an allied tree. 

Another from Vancouver Island, with two rows of pores on each fibre, 
is scarcely distinguishable from specimens of the ordinary California Red- 
wood, in the collection of Prof. Gray, of Cambridge, who has kindly given 
me specimens for comparison. 

Another species differing from the above in its very short medullary 
rays, and having one row of pores on the walls of the fibres, occurs at 
Queen Charlotte and Vancouver Islands. 

Two others, with well developed resin cells, and one row of pores on 
the fibres, are found at Vancouver Island alone. 

I do not think it necessary to attach specific names to these trees, at 
least until I can compare them with more complete series of woods from 
the west coast. It is sufficient to know that they indicate several species 
of Cypress-like trees not very dissimilar from those at present existing inggj®^^"^* 
the region. 

Taxoxyhn, 

This genus is characterised by concentric rings of growth, by wood-g*""* ^^**^'**f 
cells with spiral fibres, in addition to the bordered pores, and by simple 
medullary rays. 

There appear to be in the collection three species of this genus, two 
from Vancouver Island and one from the Queen Charlotte Islands. They 
have the characters of modem taxine woods, modified a little probably by 
the long maceration in water which they have sustained. Many of the 
modem taxine trees are remarkable for the toughness of their fibre, aris- 
ing apparently from a less firm lateral adhesion than usual of the woody 
fibres to each other, and, also, perhaps, from the peculiarities of their 
ligneous lining. This laxity of the tissue becomes exaggerated in 
the water-soaked fossil specimens, so that in cross section the wood-cells 
appear as if round within, and separated by intercellular spaces, the ap- 
pearances recalling those in the Devonian FrototaonteSj which, however, 
presents them in a still more exaggerated form. The study of these more 
modern taxine trees has served to confirm my belief in the interpretation 
X have given of the Devonian prototype of Taxinese. 
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ir. ANGIOSPSaMOUS EXOGENS. 

Wood of this class is not so abundant in the collection as coniferous 
wood ; but it is of much interest as exhibiting the existence in the Creta- 
ceous period of the same modifications of wood which exist at present, and 
as corresponding with the leaves of exogenous^trees found in the coal for- 
mation of Nanaimo. 

Quercus. 

Two Bpecies of Two spccics of oak occur in the collection. One is from the Upper 
Cretaceous shale of Hornby Island. The other is from the Cretaceous coal- 
field of Vancouver Island, at Trent River below the Falls, or according 
to Mr. Richardson's sections, about 3,000 feet lower than the Hornby 
Island beds. 

QuercuByTSo, 1. Hornby Island. — This has very large medullary rays 
of many series of cells, the ducts small, uniformly scattered and annulai*. 
Of the speciea with which I have means of comparison, it most nearly re- 
sembles Q. ilex of the south of Europe, but has larger medullary rays. 
The specimen is a fragment of a decorticated stem about six inches in 
diameter, and to the naked eye has much the appearance of a blackened 
fragment of the wood of Q. suber, 

Quercus^ No. 2, Vancouver Island. — The medullary rays are nar- 
rower than in the last, and more dense. The ducts are more collected in 
the vicinity of the rings of growth, and are apparently dotted. The speci- 
men is a fragment of wood in a nodule. 

Aeeembiance Both the abovc spccics havc morc resemblance to European oaks that 

to European _ 

oaks. to those of Eastern America; and unfortunately I have not yet been able 

to procure specimens of the wood of the modem odiks of British Columbia 
for comparison. 

Betula, 

One specimen from Vancouver Island, a fragment of a stem abou: 
three inches in diameter, and with a very smooth external surface, pr^- 
Birch wood, scuts the characters of Birch wood, and is not very dissimilar from the 
modern Betula papyracea. It has clustered ducts, evenly disposed ani 
dotted on the walls, and thin-walled wood-cells. The medullary rays are 
narrow and frequent, of about three rows of cells. 

Popuhu. 

Poplar. This is also a specimen from Vancouver Island. It is a small knot or 

base of a branch, imbedded in a nodule. Its structure is not diB^milar 
from that otPopulus bahamifera. The wood has infrequent scattered dact^ 
and delicate medullary rays of one series of cells. Its growth rings are 
distinct. 
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Hiese woods aflbrd an additional evidence of the fact already comment- 
ed on by Lesquereux and Newberry, that in the Cretaceous period the Qenerie types 
generic types of American trees were as well marked as at present ; and teoeoua period, 
they are farllier curions in connection with the occurrence of workable 
coal, which must have been accumulated by plants thus modem in as- 
pect. 

in. Gycadbae. 




EXPLANATION OF PLATE. 

CYUADEOOARPUS (DIOONITES) COLUMBIANUS, N.8. 

no. 

1. Frait, side riew, natural size. 

2. Fruit, basal riew ^ 

3. Section of Fruit " , , ,* , x ^^Ar^^^ 

(a) epicarp, or testa; (b) spaie occupied by structureless oalclte; (c) cndocarp 

or tegmen (d) nucleus. 

4. Petiole, natural size. 

5. Cross section of the same, shewing bundles of fibres. 

6. The same magnified. 

(a) cortex; (b) cellular tissue; (c) bundles of fibres. 

7. Portion of the same more magnified. (Reference letters the same.) 

8. Transverse section of one of the bundles, highly magulficd, shewing lacun» ana 

fibres. 

9. Longitudinal section of portion of petiole magnified. 

(Reference letters as in fig. VII.) 
10. One of the " gum-cells" magnified. 

11 Fibres shewing transverse markings. «i.:„„- .«ii 

12. Portion of alc.fnuignlfied,Bhewing bundle, of fibw. with tran.Terw markings and 

intervening cellular tissue. 



AM.'Sd 



m^ uvumy uive&vpvnNitt wua WMJC 80001 to be gum or propef^jviee 
cells, darker in color , and each enclosed in a sheath of smaller cells. This 
cellular substance is traversed bj about 45 bundles of fibres presenting in 
the cross section a somewhat hippocrepian arrangement. Thirty of these 
bundles, in the cross section, form a circle a little within the bark — the 
larger bundles being at the lower side. At the upper side is one bundle 
larger than those in it« vicinity and of a round form, and from either side 
cf this the remtdning bundles form a deep loop extending considerably 
beyond the centre of the petiole. Each bundle consists of fine fibres 
radially arranged and coarser outside, and with these are from one to five 



5:S';-j!l,5 -i^i'SJiJL i^ioi^nETf ^. 
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!nie8e woods aflford an additional evidenoe of the &ct already comment- 
ed on by Lesquereuz and Newberry, tkat in the Cretaceous period the Generic types 
generic types of American trees were as well marked as at present ; and teoeoiu period, 
they are fiirtfaer curious in connection with the occurrence of workable 
coal, which must have been accumulated by plants thus modem in as- 
pect. 

in. Cycadbab. 

Ctfeadeocarpua (Dioonites) Columbianu9j N.S. (Plate I.) 

I%is is a large and beautiful firuit, showing its internal structure, and 
associated with fragments of petioles and leaveSi which, from the similarity 
of their tissues, I regard as probably belonging to the same species. I 
shall, therefore, describe under this head these different organs, in the 
hope that future discoyeries may make good my judgment as to their 
specific identity. 

(1) Fruit. Broadly ovate or nearly oval. Surface smooth, but with traces Descrip^on ef 
of indented longitudinal bands. Apex rounded or obtusely pointed. Base 
showmg a broad surface of attachment, with a ring of scars of about 
twenty-two fibrous bundles which probably passed upward on the outer 

nnd. Length of largest specimen, 5.25 centim. Largest transverse 
diameter, 4.5 centim. Length of a smaller specimen, 4 centims. Largest 
transverse diameter, 4.25 eentim. This smaller specimen has probably 
been vertically compressed. 

When sliced, it shows an epicarp (or testa) of large and rather thick- 
walled hexagonal cells, without auy fibres or vessels. Within this is a 
narrow structureless ring filled with calcite, and probably a result of shrink- 
age. This encloses the endocarp (or tegmen,) which is thin and composed 
of fine cells, and apparently lined with a dense membrane. The nucleus, 
which was large, has entirely disappeared, its place being occupied by 
structureless calcite. 

(2) Petiole. This is a slightiy flattened cylinder, two centimeters inDeecripuoBef 
diameter. Externally it has a thm bark of small elongated cells, arranged^ 

in little groups in a radial manner. Within this is a continuous tissue of 
hexagonal cells, interspersed with what seem to be gum or proper-juice 
cells, darker in color, and each enclosed in a sheath of smaUer cells. This 
cellular substance is traversed by about 45 bundles of fibres presenting in 
the cross section a somewhat hippocrepian arrangement. Thirty of these 
bundles, in the cross section, form a circle a little within the bark — the 
larger bundles being at the lower side. At the upper side is one bundle 
larger than those in its vicinity and of a round form, and from either side 
of this the remtdning bundles form a deep loop extending considerably 
beyond the centre of the petiole. Each bundle consists of fine fibres 
radially arranged and coarser outside, and with these are from one to five 
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lacuDffi, Trbieli In the longitudinal Beetion Beem to be o?al mtercellulsr 
spaces- The fibres show in places a delicate transverse or pseudo-scalari- 
fonn marking similar to that in modern Gycads. 
Docriptionof (3) Leavei. These have the structore well preserved, though in a frag- 
mentary condition. The fragments are parallel-aided, about half an inch 
■wide, thick, and traversed by strongly developed parallel fibrous bundles, 
imbedded in deUcate celluUr tissue. Each bundle is enclosed in a sheath 
of dense cells, and some of the fibres abow the barred structure already 
mentioned. Between the principal bundles are secondary nerves, each 
confflstJng of a single, perhaps laticiferous, vessel. The epidermis is com* 
posed of dense irregular cells. The structores are similar on the whole 
to those in the pinnules of the leaf of Dioon^ though they also remind an 
observer of the leaves of Yn-cca gloriota. 
n^n^of piuit *^° ^^ supposition that the above described organs belong to one and 
the same plant, it had no doubt a thick though perhaps short stem, large 
compound leaves having t^eir divisions thick and rigid, with parallel veins, 
&uit8 or large naked seeds, supported on masuve peduncles, or sessile on 
{ I a common peduncle, and when mature furnished with a thick and pro- 

bably dry cellular coat. No true vascular structures are apparent m any 
of the specimens. These characters would point to the Cycads ; and, 
perhaps, nothing of this kind more nearly approaches to the fossil than the 
modem Dvxm edule of Meuco, of which this may be regarded as a cre- 
taceous predecessor. It may, I think, very properly be placed in the genus 
Dioonitet created to receive certain fossil cycadeous leaves from the Mes- 
ozoic of Europe. The fruit, if described by itself, would go into the 
genus C^cadeoearput. 

The specimens are from the Lower Cretaceous or J urassic of Skidegate 
Channel, Queen Charlotte Islands. 

IV. FlLICES. 
Ferat, Pecopterit. — The shales of Hornby Island along with many obBCure 

vegetable fragments, contain pinnse of a fern approachmg in outline to 
Pecopterii Phillipsi of the English Oolite, though of much smaller siae. 
As its venation is not preserved, I think it best not to give it a name. 

Geological Relations. 
G«!o(:f(«i rei.. The fossils fiH>ra the Queen Charlotte fclanda, consisting entirely of Pioes 
and Cycads, while decidedly Mesozoic, would indicate a somewhat older 
stage than the others, say the Jurassic or Lower Cretaceoua. 

The fossils from tho coal-field of Vancouver Island, embracing, in addi- 
tion to coniferous trees, both wood and leaves of several species of Angio- 
spermous Exogens, coincide with those of the Cretaceous of other parts of 
America, for example of Nebraska. 
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Tho fossils from Hornby Island, in shales believed to overlie those of 
Vancouver Island, are also Cretaceous, and there is nothing to preclude 
their belonging to the upper part of that system . 
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BY 



E. BiLLlNQSy F.6.S., PalctontologUt to the Oeohgioal Survey, 

On the Mesozoic Fossils from British Columbia, collected by Mr. 

James Bichardson in 1872. 

The following table exhibits the geological horizons of the Mesozoic rocks 
of British Columbia, as compared with those of England, Nebraska and 
California, according to our present information : — 



England. * 



9 

r-' «) 

O 



Maestrichtbeds.... 

White Chalk 

Grey Chalk 

Upper Greensand. 
Ganh 



% -5 



Lower Greensand. 

Wealden Claj 

Hastings Sand 



Nebraska. 



Fox Hills Group 
Fort Pierre « 
Niobrara " 
Fort Benton" 
Dakota 



a 



California. 



Tejon Group 
Martinez " 
Chico " 



British Columbia. 






Upper Oolite. 
Middle « . 
Lower " 
Upper Lias... 
Middle « ... 
Lower " ... 



3 



Upper Trias. 
Middle " . 
Lower " 



Shasta Group 



Position of the rocks 
of Vancouver, Horn- 
by, and Denman Is- 
lands. 



Queen Charlotte Is- 
lands. The fossils are 
partly Jurassic and 
partly Cretaceous. 



Accordmg to the researches of Mr. F. B. Meek and Dr. F. V. Hayden 
in Nebraska, and of Mr. W. M. Qabb in California, the fossils of the Cre- 
taceous formations on the east side of the Rocky Mountains, are nearly 
all specifically distinct, from those that occur in rocks of the same age on 
the west side. This would seem to establish the existence of a land bar- 
rier, between the two regions, at an early period ; and upon fhis land, most 
probably grew the plants, whose remains occur so abundantly in the rocks 
in question. 

It appears also, that the five groups into which the Cretaceous rocks of 



Land barrier. 



Lyell's Elements, 6th ed., 1866, p. 812. 
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Absence cf 
Lower Cnta- 
oeous on east 
aide of Bocky 
Koontains. 



'a 

I 



Nebraska have been divided, when taken together as a whole, represent in 
a general way, the upper fonr members only, of the English series, as in- 
dicated in the above table. Neither the Gnalt, Lower Greensand, Weal- 
den Clay, nor the Hastings Sand has been recognised on the east side of 
the Bockj Mountains. In effect, the whole of the lower half of the Cre- 
taceous system is unknown in that region. Bat on the west side of the 
Mountains, a portion at least of the Lower Cretaceous is supposed to occur. 
The ofiBcers of the California Survey have placed their upper three 
groups (Tejon, Martinez and Chico) on a parallel with the upper three 
of the English Divi^ons. They consider that the Shasta group may re- 
present the remainder of the Cretaceous from the Gault downwards.* If 
this view should be correct, and I have no doubt but that it is, then the 
Lower Cretaceous (as well as the Upper) is represented on the west side 
of the Rocky Mountains. 

In deciding the age of a rock in which all of the species are either new, 
or of forms whose geological horizon has not been determined, we are 
obliged to rely upon the known range of the genera. This is the case 
with regard to the fossils from the Queen Charlotte Islands. I cannot find 
that any of the species have been described. I sent ten of the 
species of Lamellibranchiata from this locality to Mr. Meek, who is 
one of the most experienced Mesozoic palaeontologists on the con- 
tinent, and he informed me that they were all new to him. My own ob- 
servations have been confined chiefly to the cephalopoda, and maybe thus 
Sixteen species briefly Stated. There are sixteen species of ammonites which exhibit the 

«f ammonites. ^ . . . *^ 

following alliances : — 

No. 1. — A sj^ecies closely allied to A, Raquinianus, d. Orb. Pal^ontologie 
Fran9ai8e, Terrains Jurassiques, Tome 1, pi. 106, Upper Lias. 
This species is from Skidegate Channel. 

No. 2. — Allied to A. coronatuSj Brug. d. Orb. op. cit., pi. 169, Upper 
Oolite, Occurs with No. 1. 

No. 8. — ^This species is of the type of A. (Perisphinetes^ tyrannm^ Neu- 
meyer. Jahrbuch der K. E. Geologischen Beichanstalt, Band 
XX., pi. 9., Upper Oolite, Germany. Occurs at Skidegate Chan- 
nel west of Alliford Bay. 

No. 4. — Same type as* the former, but with more numerous ribs. Occurs 
at the same locality. 

No. 5. — This also belongs to the same group. It has still finer ribs on the 
dorsum than No. 4, and approaches, in this respect^ A. Hum- 
phrieBianu8y Sowerby, of the Inferior Oolite. It occurs with 3 
and 4. 



• Otology of California, Vol. 1, p. 19, and Vol. 2, p. 13. 
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^0. 6. — This species apparently belongs to the group Liqati, which ranges 
from the Middle Oolite up to the White Chalk. It is from Skide- 
gate Channel west of AUiford Bay. 
No. 7. — A species of the group DairrATi. It resembles A, StoUezkAnuBy 
Gabb, Pal. Cal. 2, p. ISd, pi. 23, in size and form. It is, however, 
quite distinct therefrom. A, Stoliezkaniu has only three tubercles 
on the ribs on each side, but this has six or seven. Occurs with 
No. 6. 
No. 8. — A compressed discoid species with a very small umbilicus, of the 
group HsTBROPHTLLi. It is allied to such forms as A. semifulcatus 
and A. TetA^s d'Orbigny, Op. cit. pi. 53. Lower Cretaceous. 
Occurs withNos. 6, 7. 
No. 9.— A species allied to the last, but with a larger umbillicus. It re- 
sembles A, Beudanti d'Orb, Op. cit. pi. 34. Gault. Occurs with 
the last. 
No. 10. — This species is closely allied to A. macroeephialut^ Lower Oolite, 

but has a smaller umbilicus. Occurs with the last. 
No. 11 — ^Another species of the same type, but with larger ribs. Same 

locality. 
No. 12. — A species with large rounded ribs separated by deep narrow 
grooves* With the last. 
Besides these are four other species, represented by very imperfect 
specimens. The genus BelemniUB furnishes two species. One specimen two species •f 
consists of a portion of a large phragmocone, 2i inches in length, 1^ inches 
across the larger extremity, and 13 lines across the smaller. The septa 
are moderately convex, and there are twelve chambers in the specimen. The 
second species is much smaller, the guard being only about 2^ inches in 
length, and nine lines in diameter at the margin of the alveolus. In one 
of the specimens the phragmocone is preserved, and exhibits at the upper 
extremity five chambers in the length of six lines. There are three speci- 
mens of the guard, which taken together exhibit all the parts, except a 
small portion of the apex and of the alveolar margin. From what may be 
seen in these three specimens of the guard, this species belongs to the 
section Ac(BLI (Bronn), as it has neither dorsal nor ventral grooves. 
^J'here is a short groove which extends from the apex upwards about nine 
lines. The materials are not sufficient to estaUish die position of this 
species with certainty, but the absence of furrows on the body of the guard 
and the presence of the small furrow at the apex, indicates that it belongs 
to the sub-section AeuariL It is closely allied to B. Russienns and B, 
KtrffhiBenriSyi* Orb., (Palaeontology of Russia, pi. XXIX.) both of which 
occur ill the Middle Oolite. 

The only other Cephalopod in the collection besides the above, is a large Naumu$, 
NautiliMj with an aperture nearly six inches in width, and with coarse 
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somewhat transverse ribs meetiog on the median line of the ventral side- 
at an angle- of about 110^, We have, thus, only three genera of Cepha- 
lopoda, in the Queen Charlotte Islands collection. 

The genus Ammonite% is found in all the Mesozoic formations from the 
Trias to the Upper Cretaceous. It has, however, been sub-divided into a 
number of groups, each of which has a definite range. The first five species 
above noticed belong to the group Planulati, nearly all of which are 
Jurassic. Thus in India, where the ammonites have been well described 
and figured, out of 93 Cretaceous species, only one belongs to this group.*^ 
14 0. 6 may be referred to the Ligati, a group which includes some Juras- 
sic species, but is most prolific in the Cretaceous. No. 7 belongs to the 
Dentati, both Jurassic and Cretaceous. The group Heterophylli, to which 
8 and 9 belong, is Jurassic and Cretaceous. Nos. 10 and 11 are of the 
group Maoroobphali, nearly all of which are Jurassic. No. 10 is very 
closely allied to the type of the group. No. 12 may be referred to the 
Ligati, but it is doubtful to which of the sections it belongs. 

The genus Belemnites ranges from the Trias upwards into the lower 
part of the Upper Cretaceous. Our two species are more like those of the 
Jurassic than the Cretaceous forms. If the smaller of the two be, as I 
suppose, truly a member of the sub-section AciMriif then it belongs to a 
group never known to ascend above the Neocomian rocks, or the base of 
the Cretaceous. 

The genus Nawtilu%y as represented in the Mesozoic rocks, consists of 
two groups, one longitudinally sulcated and the other with transverse 
curved ribs. The former is Jurassic while the latter is said to be exclusively 
Cretaceous. Our species is closely allied to if not identical with N. 
pteado-tlegam d'Orbigny, a widely distributed form which occurs in the 
base of the Cretaceous in England, France and Switzerland, and in the 
lower part of the Upper Cretaceous in India. 

According to the above, the Ammonites and Belemnites tend to prove 
that the Queen Charlotte Islands rocks are Jurassic, while the Nautilus 
would place them in the Cretaceous. 
Gasteropoda. There are four species of Gasteropoda in the collection, all from Skide- 
gate Channel west of AUiford Bay. Two of these belong to the genus 
Acteonina ; the other two are not determinable generically. The genus 
Acteonina is, in Europe, Jurassic, but two species have been described in 
the Palaeontology of California from the Shasta group. 

The Lamellibranchiata from Skidegate Channel west of AUiford Bay^ 
belong to the genera Cueullcea^ ITiracia, Cyprina^Pleuromyallnoceramuz^ 
AstartCi Melinaj Trigonia and Pholadomya, I sent ten of the species to 



Affe of Qoeen 
Charlotte 
Islandi rocks. 



Lamellibran 
chlata. 



* Palaeontologia Indies, Vol. 1, p. 161. 
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Mr. Meek, and he says thej are ^' undoubtedlj Cretaceous or Jurassic 

most probably the foriner." 
Three miles east of Cowgitz two species of Inoceramu% were collected, inoctnmus. 

both of which occur also on the south shore opposite Cowgitz, while one 

of them seems to be identical with one from Alliford Bay. 
The fossils above noticed do not appear to be Upper Cretaceous. My 

impression is that they belong to the base of the Cretaceous and the upper 
part of the Jurassic. 

The fossils from Vancouver, Denman and Hornby Islands are, in general 
characters, of the Upper Cretaceous type. The geologists of the Cali- 
fornia Survey, have already referred a portion, at least, of the rocks at 
Nanaimo including the coal-bearing beds, to their Chico group. * In 1856, 
a paper on some fossils from Nanaimo and Comoz, was read before the 
Albany Institute by Mr. Meek, in which he refers the rocks of these lo- 
calities to the Fort Pierre group of the Nebraska section, or to the hori-J^^ of ^• 
zon nearly of the White Chalk of the English series. There can scarcely 
be any doubt but that these views are, in the main, correct. The occurrence 
of Baeulites alone, goes far to prove that these rocks are Upper Cretaceous, 
since of all the species known of this genus, only one is Lower Cretaceous. 
The collection of fossils from the localities above named is not large, and 
most of the specimens are very imperfect. I could not at present venture 
to name any of the species. They are all, however, distinct from those 
of the Queen Charlotte Islands. 



* Mb. J. D. Whithit says that the Chico group ''inclades all the known Cretaceons of 
Oregon and of the extreme northern portion of California, and is the coal-bearing formation 
of Vancouver Island." Geol. Cal., Vol. 2, Preface XIV. 
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Db. B. J. Hareinotom, Chemitl and Minerahgut to the Oeoloyioid Survey. 

Thb Coals op the Wsbt Coast. 

In the Report of Progresa for 18T1-72, page 99, Uiere appeared a 
seriea of analjsea of «oals from VaBoonrer and Newcastie Islands, by Dr. 
Ennt. ^nce th^n analjrses were made, however, Mr. i^okardson has 
brought other samples of Ae bitanunooB ooab from Vancoarer and New- 
castle Islands, as well as of the anthracite from the Qneen Chartotte 
Islands ; and an examinatioD of these has been deemed desirable, iaas- 
maoh as tiiej are, for the most part, from different aeams or diiarent 
localities &om Utose examined last year. 

I have only made proximate analyses ; and as most of the samples were 
weathered, and the pyrites converted into peroxide of iron, determinations 
of Bolphnr would have been bnt of little valne, and hare, therefore, been 
made in a few eases only. 

I shall first give tiie analyses of the bituroinooe coals, and afterwards 
those of the Queen Charlotte anthracite. 

BixuHiNoua Coals. 

I. Lower seam, Union Mine, Comox. 

On referring to Mr. Bichardson's report, page 38, section 3, it will be 
. seen that the Lower or 10/eet seam (1.) at the Union Mine consiats of 
t^ two and a half feet of a dull, eartliy coal, and seven and a half feet of clean 
and bright coal. The sample examined by Dr. Hunt was from the earthy 
portion, and conttuned 21-60 per cent, of ash. That which I have 
examined was from the upper and better portion of the seam. Its analysis 
^ve: 

Slow Coking, Fast Coking. 

Wfttet* 1.70 1,T0 

VoUtUfl combiuttble msUet 27.1T 31.36 

Plied c*rbon 68.ZT 63,08 



100.00 100.00 

Coke 71.13 6B.M 

Ratio of Tolittile to filed combiutible. 1:3.S1 1:1. 9S 

* Lou at 116" C in ali the analjses. 
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The sample was weathered, rather brittle, and stained with oxide of 
iron, though bright upon fresh fractures. The powder, when slowly heated 
in a cmcible, did not agglutinate ; but, when rapidly heated, was converted 
into a tolerably firm coke. Ash brick-red. 

n. Union Mine, Comox. Seam 11, section 3, page 38, of Mr. union Mine. 
Richardson's report. 

This sample, like the last, was a good deal stained with oxide of iron, 
though bri^t upon fresh fractures. It was, however, much firmer, and 
contained a little mineral charcoal. 

When slowly heated the pulverized coal agglutinated slightly ; but when 
rapidly heated gave a firm though rather dull coke. Ash pale brick-red. 

Analyses by slow and fast coking gave : 

Slow Coking. Fast Coking. 

Water 1.34 1.34 

Volatile combustible matter 28.11 30.01 

Fixed carbon 67.72 65.82 

Ash 2.83 2.83 

100.00 100.00 

Coke 70.55 68.65 

Rate of volatile to fixed combustible. 1:2.41 1:2.12 

III. Brown's River. Section 1, seam 7, page 36. Brown's Rirer 

A surface specimen, brittle and stained with oxide of iron. When 
slowly heated it swelled up into a light porous coke. Ash reddish-grey. 

Slow Coking. Fast Coking. 

Water 0.95 0.95 

Volatile combustible matter 21.57 23.85 

Fixed carbon 73.14 70.86 

Ash 4.34 4.34 

100.00 100.00 

Coke 77.48 75.10 

Ratio of volatile to fixed combustible. 1 :3.39 1:2.55 

Mr. Robert Brown, F.R.G.S., referring to the coal of Brown's River, 
says that it ^^ is of a better quality than that of Nanaimo, and produces 
excellent coke."* 

IV. Trent River, Seam 9 (3 feet 8 inches), section 6, page 40. Trent kitw. 

This sample was somewhat weathered, but still firm and clean. It con- 
tained occasional thin leaves of carbonate of lime. 

When slowly heated the powder swelled up to a light porous coke, occu- 
pying more than twice the volume of the powder. Rapid heating gave a 
firm coke. Ash reddish-grey. 



• • TranB. Edin. Geol. SoCj Vol. L, Part III., p. 316. 
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Analyses by slon and fast coking gave : 





Slow Cokios. 














100.00 


Ratio of volaUle 





v. Trent River. From the same seam as No. IV., but from a 
different depth. 

The sample was firm and bright, and bad an irregular fracture. Like 
the last, it contained thin veins of carbonate of lime. 

When slowly heated, the powder was only partially agglutinated. 
Rapid heating, however, gave a firm coke. Ash pale reddish-grey. 
The following analyses illustrate its composition : 

Slow Coking. Fait Coking. 

Water 0.9? 0.97 

Volatile combnstible nuttier SS.09 2S.95 

Find carbon 66.42 ei.S6 

Snipbnr 1.8T 1.6T 



VI. Newcastle Island. Upper seam, from three to four feet thick. 
(See Report of Progress 1871-72, p. 84.) 

A bright and clean coal, exceedingly tough and breaking with an 
uneven fracture. The sample showed two planes of cleat at tight angles 
to one another, and also to the plane of bedding ; one of them, however, 
being much more distinct than the other. On account of its toughness 
this coal would appear to be emlnentiy adapted for stowage. 

The pulverised coal, when slowly .heated, did not agglutinate at all ; 
and, even when rapidly heated, the grains were but slightly sintered 
together. Ash bulky, and of a reddish-grey colour. Analysis gave. 

Slow Coking. Past Coking. 

Water 1.B7 ' 1.57 

Volatile combnstible matlec..., 30.95 38.U 

Fixed carbon 58.03 60.84 

Satphtir 0.82 0,83 



Ratio of TO'atile to fixed combos '.Ible... 

VII. Saaqueah or Sukwash. 



Upon th^s stream, at a point abont two miles couth of Fort Rnpert, coal 
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is said to crop out, and to have been worked at different times. Mr. 
Richardson does not allude to it in his report, but has given me a 
specimen, of which I have made the following analyses : 

Slow Coking. Fast Coking. 

Water 2.84 ' 2.84 

Volatile combustible matter 33.56 39.23 

Fixed carbon 52.03 46.36 

Ash 11.57 11.57 

100.00 100.00 

Ratio of volatile to fixed combustible .. 1:1.55 1:1.18 

The specimen consisted of alternate bright and dull layers, and was 
the poorest of all those examined. It can scarcely be classed with the 
brawn coahy although not far removed from them in its characters. 

The powder did not agglutinate at all, even when rapidly raised to a 
bright red heat. When boiled in a solution of caustic potash, it communi- 
cated a pale brown color to the solution. 

If now we take the average of all the preceding analyses (including '^^ttumorvan- 
the sulphur with the volatile combustible matter) we get, oourercotis. 

Slow Coking. Fast Coking. 

Water 1.47 1.47 

Volatile combustible matter 28.19 32.69 

Fixed carbon 64.05 59 55 

Ash ; 6.29 6.29 

100.00 100.00 

Ratio of Yolatile to fixed combustible ... 1:2.37 1:1.85 

The average composition deduced from the analysis of eight samples of 
Vancouver coal by Dr. Hunt is, 

Slow Coking. 

Volatile matter 31.00 

Fixed carbon 66.41 

Ash 12.59 

100.00 

Again, combining Dr. Hunt's results with my own, we obtain as the 
average composition of Vancouver coal, deduced from the examination of 
fifteen samples, 

Slow Coking. 
Volatile matter 30.33 

Fixed carbon 60.23 

Ash 9.44 

100.00 

Mr. Robert Brown, in the paper already referred to, gives eight ultimate 
analyses of Vancouver coals, one sample of which was from Nanaimo and 
the rest from Koskeemo. 
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The average composition deduced from these analyses ia, 

Carbon „ 6T.1« 

Hydrogen 6J(30 

Oiygen 10.823 

Nitrogen 1.279 

Sulphur 843 

Ash 1*.642 

100.061 

[r. The same writer, speaking of the Nanaimo coal, says : " The coal 
itself is bright, tolerably hard, and not unlike some of the best qualities of 
English or Welsh coal in appearance. It bums freely with a good heat, 
but produces a great amount of ash. It ia universally used by all Her 
Majesty's ships on the coast, and by all of the Colonial and other steamers 
plying on the coast. It is highly valued as fuel for domestic purposes, 
both in Victoria, San Francisco, and otiier towns. Gas is manufactured 
from it in Victoria of good illuminating quality." Referring to the 
Koskeemo coal-fielde be says, " My opinion is decided that the Koskeemo 
coal-field is the best yet discovered in Vancouver Island, though unopened 
out, not only on account of tbe superior quality of the coal, but the ready 
acces^bility of tbe mines from the Pacific, without the tedious inland 
navigation requisite for reaching the mines on the eastern seaboard of the 
island." 

The Vancouver coals are for the most part (rue bituminous coala, and 
the name of " lignite " which has been applied to them by a number of 
writers, is altogether a misnomer. Tbe principle of applying the term 
lignite to all coals of more recent 'age than the true Carhoniferons is also 
unwarrantable. According to this view the Jurassic anthracite of the 
Queen Charlotte Islands would be caUed lignite. 

It is true that the so-called lignites pass by insensible gradations into 
bituminous coals, so that cases arise in which it is a matter of doubt 
to which class a coal should be referred ; but when we find a series of 
coals like those which I have examined from Vancouver Island, in which 
the average percentage of hygroscopic water is only 1,47 and that of the 
fised carbon over 60, while at the same tjme their powder is black, m 
many cases agglutinates on hea'ing, and communicates little or no color 
to a boiling solution of caustic potash, we surely need not hesitate to call 
them bituminous coals. 

The names bituminous coal, brown-coal, lignite, have become so firmly 
rooted that we cannot well do away with them, although they are, to eay 
' the least, unfortunate ; for bituminous coals contain little or ^o bitumen, 
brown-coal is often black, and the term lignite is ofran applied to coals 
which have lost their lignitic or woody structure. Some writers make 
brown coal and lignite synonymous, while others, and I think wisely, 
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restrict the latter term to sach varieties of coal as ^' manifestly present 
the appearance of woody tissue." 

Anthracite. 



Until quite recently the coal of the Queen Charlotte Islands has been Age of the ooai 
regarded as of Palaeozoic age. Mr. Richardson's discoveries, however, Qaeen ch«r- 
appear to have proved that it belongs to a horiizon high up in the Jurassic, 
or low down in the Cretaceous. It is in either case interesting, as being 
one of the many evidences of metamorphic action which has so largely 
affected the rocks of the west coast in comparatively recent times. 

The only analysis of this coal which I have seen published shows 71.28 ^i?!i*'^*5!S^ 
per cent, of fixed carbon and 17.27 per cent, of volatile combustible matter, ^,^gjx^ 
a composition making it scarcely worthy of being dignified with the nancie ^*^^^' 
of anthracite. I have, however, recently examined specimens collected 
by Mr. Richardson, and found them to be true anthracites. 

One of Mr. Richardson's sam{des was from Nicholson's Creek, 
Skidegate. It was clean and bright, had a subconchoidal fracture, and 
contained occasional thin seams of carbonate of lime« 

The powder after being rapidly raised to a bright red heat in a covered 
crucible, was unaltered in appearance. Ash reddish- white. 

An analysis by fast coking, gave, 

Water 1.60 ADAlviisof 

Volatile combMtible matter..: 6.02 J^ectoSbyW 

Fixed carbon 83.09 Blohardson. 

Sulphur 1.53 

Ash 8.76 

100.00 
Ratio of volatile to fixed combustible 1:16.55 

A second sample was taken by Mr. ^chardson from a three feet seam, 
about 100 yards from Nicholson's Tunnel. It was brighter than the last, 
and had a conchoidal fracture. 

An analysis by fast coking, gave, 

Water , 1.89 AaalTsUof 

VolatUe combustible matter 4.77 ■^P^JT*^ W 

Fixed carbon 85.76 SiohardBon. 

Sulphur 0.89 

Aih 6.69 

100.00 
Ratio of Tolatile to fixed combustible.... 1:17.98 

Iron Orbs. 

According to Mr. Richardson, clay iron-stones are of frequent occur- cuj iren-oiet. 
rence in the coal rocks of Vancouver and Queen Charlotte Islands. They 

might, no doubt, in some cases, be profitably worked in conjunction witli 
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conttun cUorite ; bnt others appear to owe their green tinte to a sofi 
green mineral, which weathers to a yellowish-brown, and is not for ren 
from pyropbyllite in compontion. An snaljaia of tliis materi&l, 
removal of the carbonateH with dilate nitiic acid, gave ; 

BHic* 66.54 

AlomiiM 16.02 

ProU>zid« ofirOQ S.3S 

Lime ...w - 16 

Hfteneala 4.60 

LoM Dn ignition „. B.36 



The iron is calculated as protoxide, though its state of ozydatiaii 
Dot specially determined. Afew small splinters, apparently homogen 
were obttuned, and found to be readily fiisible before the bloii 
Utoof^ approaching pyrophyllite in appearance and composition, it c 
from it in fnnbility and mode of occorrence. The limestone in whi 
occnrred was fosailiferoos, and it was thought that the fossils mig 
injected witii tiie green nuneral. Principal Dawson has, howevet 
anuned a sectioti onder the microscope, and found that such was no 
case. Speaking of the limestone he says : " It contuna nnmerons 
nentB of orinoids, Bryozoon corals and shells, imbedded in a green ] 
There is nothing certainly to prove their geolo^cal age, bat they mi 
Upper Palieozoio. The forms do not seem to be injected with the \ 
paste." 

Epidottc Rock. — The specimens of epidotic rock consist principa 
yellowish-green epidote and white quartz (a combination to wbic 
name of epidodte or piatacite rock is generally given,) but conttu 
addition a con»derable quantity of crystalline carbonate of lime, 
removing the latter &om fragments of the rock with an acid, the quarts 
more rarely the epidote, is left in curious skeleton forms. 

Diorite. — The specimens of diorite vaiy much in the relative propoi 
«f their constituents, and, like the limestones, in colour and texture, 
some the hornblende is black and the feldspar white, so that the roci 
a grey colour ; in others both the hornblende and feldspar are green, 
green colour, moreover, may, in some cases, be due to the presen 
epdote, which is a frequent accessory in homblendic rocks, and ii 
posed by some to be a product of the decomposition of hornblende. 
regards texture, the diorites present all the following varieties : thej 
granular, fine-grained, amygdaloidal,porphyritic and slaty. 
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Copy of Correspondeaee relating to the AnthraciU of the Qafen 
Charlotte Itlandi. 



Ottawa, 20Ui March, 1872. 
IK, — I b&ve the hooor to submit for ^our coo^deration a copy of a 
atch from the IJent.-Governor of British Columbia, covering a mem- 
I (copy of irhich b eDcloeed) from certain of the reudents of Victoria^ 
rested in the Anthracite coal seam on Queen Charlotte Islands. 
I have the honor to be, 

Sir, 
Your obedient servant, 
(Signed,) Joseph Howe, 

Secretary of State for the Provinces. 
rK£D R. C. Selwtn, Esq., 

Director Geological Survey, 
Montreal. 
GOYERNHENT HOUSB, BRITISH CoLUHBU, 
20tb February, 1872. 
IB, — I have the honor to enclose herewith a memorial from certua 
dents of Victoria interested in the Anthracite coal seam vhicb has beeo 
:ly opened on Queen Charlotte Island, asking that the Geolo^cal Sur- 
, the direction of wiiich is included under yonr charge, may this ye^ 
irace an examination and report upon this moasnre. 
L3 it is a matter of public importance to this province, that the real 
le of this coal baain should be determined at as early a period as possible^ 
Auld be glad if yon would favorably consider this application which has 
a handed to me for transmission. 

I have the honor to be. 
Sir, 
Your most obedient servant, 

(Signed,) JoBBPH N. Tbutch- 
the Hon. Joseph Howe, 

Secretary of State for the Provinces. 

Victoria, B. C, February 7th, 1872. 
^ED R. C. Selwtm, Esq., 

Director Geological Survey, 
Im, — The ondersigned are interested in mining for Anthracite coal m- 
>en Chariotte Islands. 

Ve behove it unnecessary to bring any facte before yon to illustrate the 
at advantage to thy Province (and therefore to the Dominion,) which 
result from the development of this branch of its resources. 
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^ I 

We therefore confine ourselves to the request, that you will take into 
consideration the injury that is occasioned by the want of a report by a 
competent and disinterested surveyor of the extent and economic value of 
the Anthracite-bearing seams in Queen Charlotte Islands, the only local- 
ity on the coast, where these are known to exist, and will instruct the sur- 
Teying party to be sent out by your department during the coming season 
to examine Queen Charlotte Islands at the earliest possible opportunity. 

We are, Sir, 

Your most obedient servants, 

(Signed,) John N. Ash, 

Sbth B. Jobson, 
S. Whitby, 

and seventeen others. 

Montreal, March SOth, 1872. 

Sir, — I have the honor to acknowledge the receipt of your letter of Letter from 
the 20th inst, submitting for my consideration a dispatch from the Lieut.- seiwyn. ' 
<jOvemor of British Columbia, covering a memorial from certain residents 
in Victoria interested in the Anthracite coal, on one of the Queen Char- 
lotte Islands, setting forth the injury which is occasioned by the want of a 
report by a competent surveyor of the extent and economic value of the 
said Anthracite coal-seam, and requesting that instruction may be given to 
the Oeological Survey party to be sent next summer to British Columbia to 
examine the Queen Charlotte Islands at the earliest opportunity during 
coming season. 

In reply, I beg to state that I have already had under consideration the Dimevitjot 
possibility of taking steps to obtain some definite and reliable information exuninAtioiu 
respecting the probable extent and value of these anthracite deposits. 
There are, however^ diflSculties in the way, which, unless the local govern- 
ment is prepared to co-operate, would, I fear, render it impossible for the 
geolo^cal party to effect the desired examination at present. So far as I 
can ascertain, there are no white settlements on either of the Queen Char- 
lotte Islands, and they are inhabited by a warlike and treacherous race of 
Indians, so that only a strong and well armed party c<^uld carry out the 
requisite exploration with safety. 

The Islands are nearly five hundred miles from Victoria, and from eighty Dbtanoefrom 
to one hundred miles firom the mainland, and as there are no established Queen char- 
means of communication with them, a special vessel would have to be 
chartered and equipped to convey the party to the islands, and to attend 
on them wbile there. Under these circumstances, and also considering that 
almost nothmg has yet been done towards ascertaining the extent and 
value of much nearer, and probably for present purposes more available, 
coal basins of Vancouver Island, I think it would not at present be advis- 
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'ge outlay which from the oircumetanoeB above stated 

rthe exploratioD of these remote ialanda. 

cal govenimeiit, or the persons immediately interested, 

ish IJie requisite means of transport' for the par^, and 

lem &om molestation while conducting the examiua- 

len periiaps be lo serious objection to granting the 

irialists. 

I have the honor to be, 
Sir, 
Your most obedient servant, 

ALFRED R. C. SELWTN. 
[OWE, M.P., 
tate for the Provinces, 
Ottawa. 



OOUNTET BETWEEN LAKE SUPERIOR AND 
LAKE WINNIPEG, 



MB. ROBERT BELL, O.E., F.G.8., 



ALFRED R. C. SELWYN, ESQ., F.G.S., 
DiBMTOB or tea ooLOoiou auBvir o* aA>ADi. 



Mo^niiBAL, 24th Febrnar;, If 
Sis, — Herewith, I beg to submit my report of the results of the 
ration of last summer, . which I endeavoured to carry out in accoi 
wiUi the instmctions I lutd the honor to receive from you. 

Since my return to Mootreal I hare completed the maps, showi 
explorations of myself and party during the season.. Most of the i 
laid down on a scale of one mile to the inch, but some of it on doub 
scale ; and I have reduced all to four miles to an inch. 

I have included with tite accompanying report, an account of the i 
of ^e last exploration of tiie season, for the reason that, althougl 
portion of the time yon were with the par^ yourself, our obsen 
were made independently of each other. 

I hare the honor to be, 
Sir, 
Your obedient servant, 

ROBERT BE 

REPORT. 

The exploratiocB of myself and party during the past season const 
a continuation of those of the three preceding years, the results of 
are published in the annual reports of the Geolo^cal Surrey, 
extended from the shores of Lake Superior, westward to the Red ] 
My party counted of Messrs. George F. Lount, (who had aino at 
me the previous year), Alexander Bamston, B.A., Alfrdd S. 
William Maynard and J. C. ¥oung, with a variable number of Indii 
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urived at Thunder Bay, which we made oar head-quarters for the 
on the 17th of June and left it on oar retam home on the 1st of 
her. I must here acknowledge our indebtedness for various kinds 
tance to Mr. S. J. Dawson, C.E., the chief superintendent of the 
ver Boute and some of the members of his staff, to Mr. Jarris, one of 
^eers of the Canada Pacific Railway Survey, and to Mr. E. B. 
, the Inspector of mines. We are also under many obligations to 
a. Donald A. Smith, M.P., chief commissioner of the Hudson's Bay 
ij, John Mclntyre, Esq. , of Fort William, and other officers of the 
ay for courtesies extended to us on various occasions, 
early part of the season was devoted to further ezaminationB of the 
district around Thunder Bay, of the Huronian rocks l^g to the 
nd west of it, and of the peninsula lying between Black Bay and 
ir Bay. Some parts of the coast and adjacent islands between ihe 
istiquia and Pigeon Rivers were next vinted. The rocks were 
ed along the chiun of lakes, streams and portages, which constitute 
indary between the Dominion and the United States, from Lake 
>r to Whitewood Lake ; also along the Canadian route to Red River 
hunder Bay as fiir as " Sturgeon Lake " and between Whitewood 
id " Sturgeon Lake." Explorations of the Black Sturgeon BJver and 
countiy lying to the west of it were made in continuation of the 
egun in that re^on in 1869. The last exploration of the season 
at made with yourself &om Thunder Bay to Red lUver, by the 
1 Routo to Lao des Mille Lacs, and thence by way of (the Great) 
on Lake and Lonely Lake as far as Separation Lake on the En^ish 
At Separation Lake it was conadered advisable that two routes 
be examined ; and while you pursued your journey with one 
of the party, I, with the otiier, crossed tin country from Separa- 
Jce southward to Sandy Bay on the Winnipeg above its junction 
le English River. From this bay we ascended the Winnipeg 
to its source in Lake of the Woods and made such an examination 
time allowed, of tiie rocks on the islands and shores of this lake, 
a its outlet and tiie North- West Angle, from which the Government 
tarts to Fort Garry. From the latter point one of my assistants was 
Fort Frances for letters, and on the trip he collected what geological 
nd specimens he could. At the same time I walked to the Red River 
ent, and examined the rock-exposures which occur by the way. 
wuting fi)r the steamer, which was to take us up the Red River, a 
irt geological excursions were made in the vicinity of Fort Garry, 
time of our return the steamers from Fort Garry connected with 
,ch of the Northern Pacific Railway, where the latter crosses the 
which discharges Red Lake into Red lUver. Here we took the 
> Duluth and thence proceeded by steamer to Thunder Bay. 
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In regard to the topography of the region exaniined, we availed ourselves Topoicrapby 
of every source of information, besides adding considerably to what had *° °^^* 
been previously known. The Crown Lands Department of Ontario have 
lately been extending their surveys of the lands in the Thunder Bay region. Thunder Btj 
and their maps, as well as all others available, were used for our work in 
this re^on, the only addition which we made to the topography, having 
been such as we were enabled to lay down from pacing. In the valley of 
the Black Sturgeon Biver, in addition to our paced lines, we had our own Biaok sturgeon 
plan of the river, made in 1869, and the trial-lines since run for the proposed 
Canada Pacific Bailway- Along the boundary line I made use of the united states 
map of the Commissiopers under the treaty of Ghent. For the Red Biver Bed River 
Boute, from Thunder Bay to ^' Sturgeon Lake," and between Fort Fran- 
ces and Fort Garry, we had copies of the maps constructed for Mr. Daw- 
son, the Chief Superintendent, Between White wood and " Sturgeon " JJ^J^w^ 
Lakes I made a careful track-survey of the route, the plan of which will, I ^^®' ^°**^* 
think, be found sufficiently accurate. Lac des Mille Lacs and the Seine JJJjJJ^g^'J^* 
River, which discharges it, are shown on Mr. Dawson's maps. The route 
of our final exploration of the season left the Seine by way of Brush Creek, ^"1*^ ^^® 
a small stream from the north three or four miles below its junction with 
a branch called Fire-Steel River. 

Estimated and independent track surveys of the route were made by both 
of us while travelling together from the mouth of Brush Creek to Separation 
Lake ; and thence similar surveys were made of the respective routes 
which we followed, yours being via the Winnipeg River to Lake Winnipeg 
and mine via Sandy Bay and the Winnipeg River to Rat Portage. The 
distance, according to my plan, from the mouth of Brush Creek to Rat 
Portage, by the course followed, is 360 miles. 

This kind of survey was all that it was possible for us to make in the 
time and under the circumstances. As far as we are aware, portions 
of our route bad never before been travelled by a white man. No Difficulties of 
reliable information could be obtained in regard to it, and it proved to be* ®^'*'*'°*'^* 
longer and more difficult than had been represented. We required the 
assistance of Indians as guides and canoe-men, but as they are not easily 
persuaded to work at all, and as we could not count on retaining their ser- 
vices for a single day, we sufiered some inconvenience and loss of time in 
making our way through this unknown region ; but we managed to take 
with us, from the start, to the end of the journey, all the provisions and 
camp outfit required for the party, which averaged fourteen in number. 
The plans of the route, as already stated, constructed independently mbd of the 
of each other, agree so well, that they may be adopted for geological 
purposes and will form a complete guide and source of information for 
the use of others travelling over the same ground. My own method 
was to note every change in our course, no matter how short the distance 
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bearinga constaiitlj to the points, islaiida, bays, &£., 
if OB, recording tLese and the estimated distances on 
res, to be afterwards plotted to a scale. The esti- 
these routes were mostly based on the ap^ed of the 
irettj accurately known, and all the portages were 

h on the routes explored belong to the LaoreatiaD, 
Copper-bearing series. 

>llowing pages to gire a discription of the geology of 
explored, to be followed by a general sketch of the 
ntion of each of the three great sections into which 
>n are divided. The report will conclade with an 
«8 which has been made in mining in the Lake Sape- 
t sketch of the surface geology of the country between 
knd Bed River. 

Thunder Bay Mining Dittriet. 
tde from Amethyst Harbor for a dbtance of fifteen 
Bstwardi and from this point south-westward to the 
ver. Leaving Amethyst Harbor, the first two and a 
raverse passed over the coarae reddish syenite or 
e referred to on page 828 of the Report of Progress 
k is found to be cut in one place by a dyke of dark 
le other ridgea of similar granite were oroaied at about 
I miles from Amethyst Harbor. But the prevailing 
)le line were greyish, rather fine gr^ned mica-achiso 
, and greyish-green dioritdc scldets, with some grey 
hie schnts. Returning towards the mouth of Current 
tic roeka were crossed in four places, between which, 
ist descnbed were found, and, in addition, a band or 
», occurring about seven miles north of the mouth of 
e prevailing strike was everywhere south-weatward. 
Qsidered to be Huronian. The cherty slates of the 
g senes were met with near the forks of the Current 
ailes north of Thunder Bay. 

explorations around the northern and southern shores 
the. neighborhood of Thunder Cape, and in the town- 
onsisted of supplementary details in reference to the 
ay report for 1869, and which can only be shewn upon 
otes on the mmes and mineral veins of the region, 
i Kaministiquia River between the junction of Uie 
irand or Kakabeka Falls, present an extenwve section 
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of the HoroDian rocks. In addition to what is stated in reference to 
them in my report for 1869, Geolo^oal Survey Reports of Progress 
1866-69, pp. 329-831, the following particulars, from our observations 
of last year, may be mentioned. At the second portage below the 
month of the Mattawa, which occurs at about six miles from that point, the 
rock consists of an olive-grey and light greenish-yellow fine-grained, ^t»** po""****^ 
oacreous mica schist, running S. 60 ^ W. At the head of Knife Portage, 
irhich is met at about seven miles below the Mattawa, the rock is a dark 
grey compact quartsite, holding clear grains of the same mineral. Por- 
tions of the rock are micaceous. Some of the bands crossed on this 
portage have rusty surfaces, owing to the action of the weather upon the 
numerous small grains of iron pyrites which they contain. The dip is a 
little north of west at an angle of 70 ^ . At the I-is-kapi-sing Portage, j^-^^^-"'"^ 
about thirty chains below Knife Portage, a fine-grained green mica schist 
is exposed in a cliff running some distance along the east side of the river. 
The cleavage, which runs diagonally across the cliff, strikes S. 55 ^ W., 
the dip being north-westward at an angle of 60 ^ . The schist contains 
elongated straggling white quarts patches and breaks up into large ligni- 
form splinters. At the head of the Island Portage, about a quarter of a island Portage 
mile below the last, the rock is fine grained ribboned felsite schist, of a 
dark grey color with purplish and greenish layers. It dips N. 45 ® W. 
<70 ^ and is underlaid, to the south, by greenish dioritic schist. At a 
portage about a mile further down, or about four miles above the Grand 
Falls, the granitic gneiss, referred teat page 829 of my report for 1869, Graniuc gneias. 
is exposed for a distance of fifteen or twenty chains along the river. 
Between this point and Lost Portage, about three miles further down, the Lost Poruge. 
riyer runs about Vf. S. W., or with the stratification or cleavage of the 
green schist, which dips northward at an angle of 70 ^ .' Lost Portage 
is the first above the Grand Falls, or the second in ascending the river. 
It passes over a fine grained quartz and feldspar rock, which is usually ^au^ and 
light grey, but sometimes pinkish in color. Although its stratification is 
not distmct, it holds elongated schistose patches of a darker color than the 
rest, and, indeed, large portions of the mass have a schistone structure. 
The stratification of the hornblende schist, which occurs at the head of Hornblende 
this portage is very regular and dips a little north of west at an angle of 
60 ^ . It is cut by veins and patches of rock of precbely the same 
character as that of the great mass lying to the south of it, which has just 
been described. 

About a mile below the Grand Falls, the smoke-colored cherty slates of ^J^^J^fiJ 
the Upper Copper-bearing series were observed on the west side of the river, ^^^^ ■^'*^** 
to dip northward, or up stream at a very high angle, and a short distance 
farther on, southward at decreasing angles, and finally to become nearly 
hor'^ontal and they are then overlaid by the thinner black silicious shales. 
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[Tie auTveja which have been made daring the past jear of the new 
nshipB, called Blake, Crooks and Pardee, lying between the Kaminii- 
lia and Pigeon Rivers, have been of much service in giving as tte 
oral featured of that region. It appears that the greater part of the 
a is occupied by the slaty rocks of the lower portion of the Upper 
jperbearing series, and that the trap overflow crowns only the tops of 

higher hills. Mr. Hugh Wilson, P. L. S., who made these surveys 
the Crown Lands Department of Ontario, informs me that a band ot 
:e of coarsely crystalline diorite or syenite about twenty chtotia m 
,th, ronning south-eastward or in the direction of Victoria Island, is seen 
lection 9, Concession IX township of Blake, and cuts the slate range 
ig to the north-westward in section II, concession VII. 
Although emiptive trap dykes are so numerous along the shore and 
Mg the islands in front of these townships, Mr. Wilson observed rnj 

m the interior. This would correspond with our own observataona to the 
& and north-eastward. The Silver lalet dyke, which is peculiar m it; 
racter and composition ,and averages about eight chains in width , appears 
run continuously through McKellar's, Thompson's, Spar, Jarvis's and 
itoria Islands, to McKellar's P<Mnt. From this locality, it has been 
;ed by reliable explorers for some miles inland, curving gradually to 

west and finally north-westward. 

International Boundary from Lake Superior to WTtitewood Lake. 

jrand Portage, by means of which the rapids and falls in the lower 
t of Pigeon River are avoided, is about ten miles in length and lies 
>lly in American territory. !No rock t'n aitu was observed on the tnil 
If, which passes through a hilly country overspread with gravelly earth 

brown clay with boulders ; but the prev^lmg trap of the country 
8 in blu& in a few places at no great distance from it. At Partridge 
-tage, where there is a beautiful fall on the Pigeon River, a large trap 
:e cuts through green arenaceous slate of the Upper Copper-bearing 
63, disturbing it to some extent. On the npper ade of the fall the 
es dip south at an angle of about fcwanty degrees. On the portage at 

east end of Mountain Lake, rusty silicioua slates with thin layers of 
ure hematite are exposed, dipping south at an angle of from ten tofif- 
1 degrees, and capped to the southward by the common dark grey trap 
he country. The water of the next lake eastward of Rose Lake flows 
1 ways, when high, but only to the Arrow River when low, so that the 
!;htof land may be considered as intersecting the portage which leads 
nit to Rose Lake. The hiUs along the south side of Qun-flintlAke 
sistof trap, but on the north side, near the western estremi^.asilicioui 
e occurs, dippmg N. <25°. It is interstratified with beds of a bri^t 
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yellow-weadieriDg grej dolomite and others of a breccia, which is made 
up of fragments of chert and slate, Ijing at all angles to each other and 
resembling very closely the brecciated beds of the same formation which. 
occur near the head of Thunder Bay. A short distance further west on 
the same shore, at the narrows where the canoe-route turns north-westward, 
a light pinkish-grey granite begins. It consists of feldspar and quartz, with a Granite begins.. 
little mica, and is divided by natural joints into fine rectangular blocks which 
would be suitable for building. These rocks rise into a series of hills 
called the ^^ Giant's Range," which runs for many miles in a N. E. and Gitnt'f Range. 
S. W. course. The same kind of granite continues to be largely exposed 
all along the route to near the western extremity of Seiganagah Lake stigaMgak 
where it becomes replaced by Huronian schists. At a point about a mile uuronian 
east of the place where the boundary line leaves Seiganagah Lake, a rusty 
brown altered sandstone is exposed, containing small white quartz pebbles, Altered sand- 
about the size of peas, very thickly disseminated in some of the beds, giomerate.^^ 
which vary from two to eight inches in thickness and strike N. 80^ W- 
with an inclination to the south-westward of about 70^. At the small chan- 
nel, by which we leave the western extremity of Seiganagah Lake and en- 
ter Poplar Lake, the rock consists of altered yellowish-brown sandstone with 
beds of soft green argillite, which, under the influence of the weather, be- 
come red, to a depth of half an inch. The strike is about N. N. W. At 
Poplar Portage which leads from Poplar to Otter Lake, and on the shores 
of Poplar Lake a short distance before coming to the portage, the rock is 
a massive dioritic schist, some portions being dark and others' light greyish- 
green in color. It is of a conglonderate character in some parts, and isDioHtJoand 
associated with compact brittle cherty felsitic slate of a drab grey color, sutesf 
and having a conchoidal fracture. Poplar Lake is the small sheet of water pqpiar or 
called ^' Swamp Lake" on the Boundary Commissioners' map. The next Lake. 
lake to the westward mal>ked ^' Cypress Lake" on the map, is known in otter or 
the country as Otter Lake. It is about five miles in length, and along its Lake.^ 
shores are exposed a variety of dioritic, argillaceous and silicious schists, various schiBto.. 
running nearly north and south and dipping generally eastward at a 
moderate inclination, but in some places westward, at high angles. Little 
Knife Portage leads from the west end of Otter Lake to Knife Lake. Littte Knifo 
It derives its name from the sharp edges of a dark colored splintery °' 
chert-rock, which here forms a considerable band dipping westward at chert-rock. 
an angle of 70^ to 80^ and rising into a cliff on the east side of the portage- 
trail. This rock resembles the dark cherty slates near the base of the 
Upper copper-bearing series, except that it does not separate like them, 
along the lines of stratification. At the Little Knife Portage the chert 
band is overlaid or followed to the westward, by light greenish-grey 
qaartziferous dioritic schist, with bands of dark grey compact felsitic scUfte. 
quartzite and altered sandstone. At short distances west of the portage 
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ctfl atrike 8. 15° to 30° W. and dip to the westward at an angle 
. 80°. Knife Lake is about ten miles long. On the north shore 
; a mile and a half west of Little Knife Portage, the rock is a li^t 
molar qnartnte or altered sandstone, irith small specks of iroo 
tbiokly dissenunated throng it. At the Karrows of Knife lake, 
iles from the east end, a slightly calcareous dark green dioridc 
1 associated with a light olive colored cher^ or ohalcedonic rock 
is translucent on the edges. Two miles west of the Narrows or 
LB middle of the lake a very dark or nearly black chert-rock occnrs 
ntic schist on either ode. Between this point and the west end 
ike, the rock along the north shore consists of dark hard ar^- 
slates with cable crystals of iron pyrites. The strike is here neariy 
it. At the Big Knife Portage at the west end of Knife Lake, 
eons oherty, dioritic and grey finely grannlar silicloos slatra are 
h. At the S. E. end of the portage the strike is S. 80° W. and 
h W. end, 8. 7&^ W. Near dte north end of the portage, a dyke 
crystalline trap, ten feet wide, cnts the slates and rons 3. 50° W. 
slates continae with a sonth-westward strike for the next two miles, 
e arrire at Carp or 8acker Portage at the east end of Birch Lake. 
i meet with a dark greyish fine-grained glossy clay slate, approaching 
laoter of roofing sl^te. It holds small lighter grey calcareom 
and strikes S. 55° W., the bedding or cleavage being vertJcal. My 
Uion of Whitewood Lake only extended to the long poiot on the 
m mde, between six and seven miles from t^e eastern extremity, 
ly rocks observed around the lake consisted of rather fine grainfd, 
li^t grey and reddish-grey syenite. It consists of crystalline white 
aldspar and black bombleude with more or less qaarte in some parts, 
wood trees were not seen aronnd this lake, nor indeed anywhere 
part of the conntry ; and the lake is said to derive its name, Lac de 
anc, or Wlutewood Lake, fivm the whitewood or balm of Gilead, 
of poplar, so that the name "Basswood Lake," which is some- 
iven to it, would appear to be incorrect. , 

Eastern $ection of the Red lUver SovU, 

tie Report of Progress for 1869, pp. 321 to 831, 1 have deacribed 
logy of the conntry traversed by the Red River road from Thunder 
the crosfflug of the Kaministiquia River. From the latter point lo 
ilet or eastern extremity of 8hebaQdowan Lake, greenish-grey, 
DOS and dioritic aclusta are exposed at intervals all along the road, 
neral strike is west, varying to about ten degrees on eiUier ade of 
arse. Where the road crosses the Mattawa lUver, about five miles 
ts juDCtaoD with the Kamiuistiquia. thin bands of fine-^ttoed 
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greenish-yellow nacreous mica schist occur in the greenish-grey dioritic 
schists, which here strike S. 80^ W. About half way from this point to 
Shebandowan Lak» the strike in the same kind of rock has changed to N. 
80^ W. Around the outlet of Shebandowan Lake, the rocks connst of sobisto at 
soft glossy greenish argillaceous mica schist and greyish-green soft dioritic bandowui ^ 
schist, all running S. 85^ W., the cleavage or bedding being vertical. These 
schists continue along the shores of the lake &r about three miles west 
of the outlet, beyond which, the shores for seven miles consist of alight 
colored syenite, composed of white, pink and green feldspar and green Beit of tyenite. 
homblend with grains of quartz in some parts. These rocks appear to 
form part of the Giant's Range, which presents a breadth of thirteen or 
fourteen miles of granite rocks between Gun-flint Lake and the northern 
part of Seiganagah Lake. From the west side of the syenitic belt on Sheban- 
dowan Lake to the Kashabowie Portage, a distance of six miles, the shores 
are occupied by greenish micaceous and dioritic schists. Some of the latter sehifia of 
are of a conglomerate character, and many of the enclosed pebbles are of a sbe^dowan^ 
large size. Patches of granite occur here and there among these rocks. At 
the Narrows, about three miles east of Kashabowie Portage, the strike of 
the schists is S. 65^ W., and the dip north-westward at an anj^e of about 
80^. Li this neighborhood the vegetation has been burnt off the hills, and 
the stratification of the schists is rendered conspicuous by broad ^sui^^^^^^^ 
weathering to different shades. At the Kashabowie Portage the rock is a^'^^*^^* 
rather light greenish-grey, fine-grained dioritic mica schist with strings of 
quartz runnmg with the strike of the cleavage or bedding, which is S. 60^ Kashabowie 
W., corresponding with the general course of the north-west shore of She- 
bandowan Lake. We were given numerous specimens of quarts containmg 
copper pyrites, said to have been taken from veins on the shore of the copper on. 
lake, about a mile and a half westward, and two miles eastward of the 
portage. After crushing all these together a sample of the average yielded 
0146 oz. of gold and 0.292 oz. of silver to the ton, according to an assay 
made by Mr. Hoffmann. 

Around the shores of Kashabowie Lake, banded gneiss occurs in the central Kashabowie 
part, and what appeared to be Huronian schists for about two miles from the 
outlet, while around the northern extremity there is a variety of syenitic srenite. 
rocks, none of which show any stratification. The height of land passes Height of und. 
between a pond near the head of Kashabowie Lake and the south-eastern 
bay of Lac des Mille Lacs. A portage, about a mile in length, over toler- Portage, 
ably level ground, leads fix>m one to tiie other. The rocks on this portage 
consist of moderately coarse grained greenish-grey mica schists. The Mioa Bohists. 
strike of the bedding is west, and that of the cleavage west-south-west. 
At the north end of the portage the vertical edges of the schist show 
numerous small lumps and strings of white quaf tz. The latter are some- 
times crowded closely together and, curving with the contortions in the 
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lists, have occauoo&llj & skeleton-like appearance, which has given rise to 
Kirts of the discovery of fossiis at this locality. Between the Height^f- 
nd Portage aod Barrel Portage, at the south-western extremity of 
lie Lacs, the rocks observed along the southern shore conaist of rather 
't massive greenish-grey diorite till we come to within aboat four miles of 
jrel PortEtge, when lAurentian gneiss be^ns. In some placee in this 
erval the bedding appears to ran south-eastward, and in others south- 
stward, but it is difficult to distinguish the stratification from Uie joints 
d cleavage. At a point six or seven miles from the Height-of-Land 
ittage, the diorite is associated with a greenish aad yellowish-grey 
arts rock, having smooth-surfaced partings and holding clear gnuos of 
arts. From the point on Mille Lacs above mentioned, (about four miles 
rth-eastward of Barrel Portage) in going south-westward all the way to 
urgeOD Lake, the only rocks met with are micaceous grey &nd red 
eiss, sometimeB passing into mica schist with veins of granite. In tills 
«rTal the strike was ascertiuned in about twenty localities along the 
ite, and foond to be S. 80^ W. except in a few instances, where 
varied from S. 50" W. to S. 70' W., and has thus the same general 
arse as the chab of lakes constituting the route. The dip is almost as 
iquenUy to the southward as to the northward, and the angles are gen- 
ally high. 

From Whitewood Lake to Sturgeon Lake, on the Red River Route. 

This route leaves the north-eastern extremity of the eastern part of 
Whitewood Lake and joins the Bed River route at a narrow place 
tout three miles south of the head of Sturgeon Lake. Tne first two- 
irds of our course lay nearly north to Pembina Lake, and the remaining 
ird north-westward to Storgeon Lake. The distance, acoording to my 
an, is twenty-seven miles in a straight line, or forty by the canoe roat«. 
Leaving Whitewood Lake, by what is called the North Portage, half a 
ile in length, we arrived at a lake three miles long, running in a DOrth- 
isterly direc;tion. A red granitic rock was exposed all aroond the shores 
' this lake. From the head of this lake, Burnt Portage runs east fifty 
lains to a pond, from which another portage twenty-eight chuns in 
ngth, mnning northward, broaght us to the south end of Lake Agnes. In 
le neighborhood of these two portages the rock assumes a gneseoid 
ipect, holding a few lenticular bands of grey micaceous and homblendic 
hists, and otiiers of fine-grained red qnartzite, mnnbg 8. 25° to 35^ 
^, in a matrix of a reddish granitic character. Lake Agnes has a vei; 
raight noriibem course of thirteen miles, and varies from a few chuns to 
mile and a-half in breadth. A river from Seiganagah Lake enters the 
iBt ude about a mile from tbe southern extremity, falling perpeadicnUrij 
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a height of about forty feet, almost directly into the lake. The outlet, 
vhich is said to flow to Whitewood Lake, leaves the western side about 
half way down the lake. The shores are high and bold, the rocks in some 
parts rounding abruptly down to the water's edge. The red gneiss which 
prevails all around the lake, has an average run of about S. 10° W., and 
dips westward at angles varying from 45^ to 90^, On the portage from 
the northern extremity of Lake Agnes, a grey variety of gneiss dips S. 
50^ E. < 75*^. Along the western shore of Pembina Lake a similar gneiss Pembina Lake. 
runs a little west of north. This lake receives the Ka-wa-wi-ai-ga-mog 
River, which flows south-westward from the height of land near the west 
end of Shebandowan Lake. At a sudden bend, or elbow, to the south- 
ward, in thft outlet of Pembina Lake, we came upon a band, fifty chains Rand of mica 
in width, of fine-grained grey mica schist with garnets, running S. 35° W. 
and dipping north-westward at an angle of 70^^. A vein of quartz occurs Vein, 
here, varying from one to two feet in thickness, and running more nearly 
south than the strike. It holds patches of yellowish bitter-spar on the west 
wall. A specimen from one of these, assayed by Mr. Hoftmann, yielded 
no trace of either gold or silver. From this point to " Sturgeon" Lake, GneiMio 
massive gneiss prevails. It is sometimes reddish, bnl generally grey in Lake, 
color. At the Snake Falls, about half way between Pembina and Stur- 
geon Lakes, the stratification is distinctly seen, and runs S. 40° W., 
while on the western shore of the upper part of Sturgeon Lake, it runs 
nearly east and west. 

Valley of the Black Sturgeon River. 

The additional investigations in the valley of the Black Sturgeon River 
were performed by Masrs. Barnston and Lount, and consisted of a fur- 
ther examination of rock exposures near the main river as far up as Non- 
watan Lake, a traverse from the neighborhood of that lake southward toTraveraeamade. 
Mud Lake, and thence to Lake DuflTerin, a distance of eleven miles, and 
another traverse from the last lake south-eastward to Cranberry Bay, at 
the head of Black Bay, a distance of about thirty miles. These explo- 
rations resulted in confirming the correctness of the general geological Results, 
description of the valley of the Black Sturgeon River contained in my 
report, 1869, (Geological Survey Reports of Progress 1866-69, pages 
334-336,) and in extending our knowledge of that region. The Upper 
Copper-bearing rocks appear to extend to a distance of about twenty miles 
west of the Black Sturgeon River, all along the section below Black Sturgeon 
Lake. They consist of a great variety of reddish and greyish sandstones character ot 
and marls, more or less indurated, and generally calcareous, together with'^^^'''^' 
dark silicious argillaceous and feldspathic slates, the whole lying nearly 
horizontally. They are cut by dykes of compact crystalline dark greenish- 

^rey trap, and in the higher hills are capped by the great horizontal over- 
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nerallj more friable and coarsely crystaQine 
id has usually a jellovisli sbade, especially 
igliter color. As stated in my report for 
l»66-69, page 333,) ihere is a consider- 
level land lying to the westward of Black 
vatan Lakes ; but south of this re^on the 
lufTs of the sandstones, marls and overlying 
gueias met niih, consisted of a small ridge 
idurated marl at a point about fifteen miles 



c«, Via Lonely Lake, to Lake of the Woadt. 
hem shores of Lac des Mille Lacs are com- 
■oceeding through the lake from the Heigh:- 
Seine River, which constitutes the outlet, 
met with a short distance north of the en- 
estem arm of the lake, which constitutes a 
It was the only rock observed around the 
Ice, and down the Seine as far as we followel 
is of a massive character, with the bedding 
grey color p.-evails, but there are also some 
: Strike is about S. 70° W. In the neigh- 
Lacs the dip is mostly northward, at angles 
t at Pike Lake on the Seine, ten miles below 
ug is vary distinct and less contorted than 
lut at very high angles. At one plac« on 
Pike Lake, a beautifully banded, micaceous 
has a local strike, bearing S. Ib'^ W., the 

^ of a small brook from the north, named 
tie river between three, and four miles below 
el River, which also enters on the north ude 
uah Creek occurs at about a mile and a-half 
f the Seiue. The Huronian schists appeiir 
ity are well exposed in the burnt hills about 
ere thoy consist of fine-grained greeoisfa ar- 
tic bands, in some parts quite calcareous, anil 
calc-spar. In one place there is a band of 
r dolomite thirty feet thick. The weathered 
converted into a brownish-yellow ochre, indi- 
iron in the rock. The strata are here verti- 
'licy are cut by a vein of qufurtz six feet m 
[^rcek about a mile and a-half above the first 
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lake and runs N. 80° W. It contains crystals of calcareous apar and 
ochrey patches near the weathered surface. Seven specimens broken from 
diiferent parts of the vein on being reduced together so as to re- 
present an average, were assaj^ed by Mr. Hoffmann, and found to yield Au»r. 
neither gold nor silver. A band of yellowish-grey dolomite, which in one 
place is ten feet wide, accompanies this rein on the south side. Numer- 
ous smaller quartz veins, one of them two and a-balf feet thick, were '^'<)'v qo*. 
found in the hills near Brush Creek for a distance of five miles north of 
the one just described. At the third portage on Brush Creek which oc- 
curs at about two miles above First Lake, the dioritic schist is of a com- Dionuc n 
pact dark greyish-green character, holding numerous grains of common 
and magnetic iron pyrites, and looks promising as a matrix for copper- 
bearing veins. About three miles further on, or five miles north of First 
Lake, the greyish-green schists are very dolomitic, and among them^j'™'* 
a band of pure white quattziferous dolomite was observed. A fine- 
grained dark grey quartaite, with a westerly strike, was found in a hill Qu»miie. 
about a mile west of Brash Creek, and seven miles north of First Lake. 
HurouiaD schists of the various kinds first described as occurring on this 
brook, prevailed as far as Pyramid Lake at its head, where they became 
replaced by fine-grained reddbh granite ; so that the breadth of this Hu- RrMdih o 
ronian band would appear to be about eight miles at right angles to its 
strike. 

Squirrel Portage, half a mile long, leads from the north-west bay of a w«tet.i 
Pyramid Lake across the height of land separating Dm waters of th« 
Seine from those flowing towards the English River, to a pond at the head 
of Carr's River, so called after Mr. Corr, G.E., whose section of tbecirr'iRii 
Canada Pacific Railway exploration line crosses this stream. The general 
course of Carr's River is about due north for upwards of thirty miles, in 
a straight line to Mattawa Lake, into which it discharges. The rocks of 
S(|uirrel Portage and of the country on our course for the next eight 
miles, consist of granite, varying &om a light red color and fine texture uruite- 
to a light grey color and coarse texture. There is then an interval of 
about two miles of massive reddish gneiss with a north-westward strike. 
Continuing northward, the gneiss is followed by two or three miles of fine- tiiwta. 
griuued green mica schist and slaty felsites with intercalated veins ofMiaiMbt 
reddish granite, running, first to the north-westward, and further on tOKnuUe. 
the north-eastward and all dipping to the eastern side. These exposures 
appear to be near the western extremity of a bend in the Brush Creek FrobkUa 
band of Huronlan schists, which probably corrosponds with the bend in the 
Minnietakie band, which occurs at the Lake of the Woods, and will be 
described further on. The junction of these schists with the LaurenUan Lxurenui 
gneiss to the north, appears to take place about the point where the '"^ 
Canada Pacific Railway trial-line crosses Carr's River, which is at about 
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outh-westem extremity consist of dark green, soft dioritic 

ig in the same south-westward direction as the lake itself. 

at the head of the lake is forty-five chuos long and rons 

ig's Lake. At this lake the rock has the same strike and 

reen dioritic schist, studded with small crystals of cole-spar 

, which give it a finely porphyritic appearance. It also holib 

jper pyrites. 

head of Sturgeon Lake our general course was due west by 

about thirty-two miles in a straight line, at the end of which 

came to Minnietakie Lake. In the first half of this interval 

rough seven lakes, the waters of which flow westward, the 

other, and all finally discharge by the Sturgeon Lake lUver 

akie Lake. The exploratory line of the Canada Pacific 

ches the south-west extremity of Sturgeon Lake and going 

)ses between the third and fourth of the small lakes just re- 

id cross3B the Sturgeon Lake River at the outlet of the 

he chain. This lake receives the river which flows from 

Jake, lying to the south-westward, and is said to be the 
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beginning of the canoe-route to Fort Frances. Between this seventh lake Romotoi 

. , , , * raocei. 
and Minnietftkie Lake the Sturgeon Lake River receives a considerable 
tribuiary from the southward, which we named Jarvis River, after the Jii"i« Riv 
chief en^neer of division L of the Canada FaciGc Railway Survey. 
Huronian rooks were observed around all the seven lakes except the fifth ^^""^ 
or moat southerly of the group called Kitchi-sagi or Big-inlet Lake, on 
«ho30 shores various kinds of Laurentian gneiss occur. The Hnronian 
rocks io the neighborhood of these lakes consist of green dioritic and 
glistening greenish mica schist. Light grey granite occore on the fourth Qnntw. 
lake near the trial-line for the Canada Pacific Railway, and a finer-grained 
red variety of the same rock where the line crosses the outlet of the seventh. 
Al the rapids, about two miles below the last named point, the rock consists 
of a dark green variety of diorite, thickly studded with crystals of black Hombipnd 
hornblende about the size of peas. In some parts it also holds scales of """^ ^^' 
black mica. It appears to be bedded and to have an eastward dip. The 
Sturgeon Lake ^ver is very rapid for about a mile before falling into 
the southern extremity of Minmetakie Lake. The rapids terminate in a 
perpendioolar pitch of about seven fee^, called the Minnietakie Fall, just Htnntetaki 
at the head of the lake. Here the rocks consist of green dioritic and 
glossy greyish-green micaceous, argillaceous and chloritic schists. Some of virioiu aci 
tbe bands cont^n much calcareous spar, which, by dissolving away un- 
iler the influence of the weather, gives nse to rough and pitted sur- 
faces. The strike is S. 85''W., with a southward dip at an angle of 60*". 
The greatest length of Minmetakie Lake, according to Mr. Jarvis. is Minnicuui 
about twenty-five miles in a western course from the Minnietakie Fall. ^'^"' 
From this fall to the outlet, a distance of ten miles in a strught line, 
our course lay through an archipelago of islands which fills up the north- 
eastern part of the lake. In this distance the rocks consist of greeobb 
Harooian schists mostly ofadioriUc character. The strike, which waSyirikaordEci 
ascertained in numerous places, varies from S. 50° W. to S. 75" w.^ "='>'"'■ 
except at one spot, where it was W. 50" W. A narrow ridge of rock at 
the north-western extremity of Minnietakie Lake, separates it from Abram's 
Lake, into which it discharges through Abram's Chute, with a fall of Acram's ci 
three or four feet. The dioritic schists are here of a conglomerate char- 
acter, being mottled by small hard reddish patches, which appear to be 
pebbles. They also contmu quartz, epidote and feldspar, and specks of 
copper and iron pjrites and of specular iron. Abram's Lake has a M'-t*r.if«rDi 
breadth, on our course (which continued to benorth-westward), of upwards 
of four miles. In this interval the average strike of the green schists is 
about S. 20° W. At the narrows which separate Abram's Lake from 
Pelican Lake, lying to the north-west of it, the rocks consist of greer. 
epidotic and dioritic schists, with large patches of fine-grained grey granite, 
Ihe schists are cut by numerous quartz veins, from six inches to a foot Q"**:* "^i 
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b-west and liolding species of iron and copper 
renting the average composition of two specimens 
■as been assayed by Mr. Hoffmann, and found to 
lious metals. 

liles broad in a north-westerly direction. Astrong 
st, called Pelican Falls. The rock at the head 
irystalline dark greenish-grey hornblende schist, 
ar joints and splits into remarkably even slabs 
, which are vertical and strike S. 85° W. Lan- 
contorted, bot having a genera! south-westward 
)f the rapids, only seventeen chains further on. 
iof Pelican Lake, the rocks consist of reddish 
Lca schist, standing on edge and striking very 
ese rocks form the commencement of the great 
)nely Lake region. 

rhicb have been described as continuing from the 
in Lake to the outlet of Pelican Lake, appear to 
he strike of about thirty miles. Although the 
mewhat sinuous, its general direction is about 
ng it to Lake of the Woods, where the Huronian 
jTcloped. They have also been noted at vari- 
1 by Mr. Jarvis, Mr. W. W. Russell and others. 
doubt that the Mianietakio and l<ake of the 
I. 

B Falls, the Sturgeon Lake River turns off to 
t right angles, but the c8no9-route continues 
assing over three lakes and two portages, we 
, Canoe River at a point on the south shore of 
two miles north-west of Minnietakie Falls. From 
ly Lake the only rocks seen were massive Laa- 
south-westward. 

ipany'a post on Lonely Lake is situated on the 
'ine Narrows, which are about three miles west 
e River. A long point, running up from the 
the lake to about half-a-mile. The extremity 
)nipicu'>u3 by a cl imp of white pinss, and the 
ke of the White Pine Narrows, which the In- 
i, has reference to this locality. Tiiia large lake 
persons, or on different maps, by the various 
d Sel, Lake Saul and Salt Lake ; but I prefer to 
ely Lake, by w'lich it was also knoTvn in my 

Bay Company's post, the general direction of 
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Lonelj Lake is a little north of west. Its width varies from a few chains 
to eight or ten miles, but we passed some bays which were so deep that Deep bays, 
we could not see to their extremities. From the mouth of Canoe River to 
the outlet of this lake, the distance, according to my plan, is about forty- 
eight miles, and the Indians say that the eastern section of the lake, 
which runs a little north of east, is nearly as long , so that the whole 
len;?th of Lonely Lake will not be far short of one hundred miles. Length of 

° •' Lonely Lake. 

The rocks observed around the shores of the western section of this 
lake consist entirely of Laurentian gneiss, all having a west-south-westerly J^neiM aronnd 
strike. We noted many varieties imong these rocks, but none of them are 
remarkable or require special description. 

From the outlet of Lonely Lake to Separation Lake a distance of Ea^uai* R^^er. 
about fifty-five miles in a straight line, according to my plan, the English 
River consists of a chain of twelve lakes connected by chutes, narrows 
or short stretches of river. At ten miles from Lonely Lake, it receives 
the Mattawa River on its north side, and at about forty miles, the river Branche*. 
which discharges Wabigoon and Eagle lakes, lying to the south. 

The rock in this district consists of Laurentian gneiss, having the same Laurentiaii 
west south-westward run as around Lonely Lake. About the outlet the Micaceous 

• . . i*i.i ••• ii gneins and 

gneiss 18 very micaceous, and is cut by numerous granite veins, mostly granite yeins. 

running with the strike, which is here nearly due west. The granite, 

as in many other places, may here indicate * the proximity of a band 

of Huronian schists. • The Indians at the mouth of the Mattawa River 

showed us specimens of a soft, grey, uncrystalline slate, which they carve 

into pipes, and informed us that they obtained it from the solid rock at i**p®^tono- 

0-nimini Sagaigan or Red Paint Lake, which, from their description, 

would appear to lie about five miles north of the junction of the two rivers. 

These facts appear to show the existence of another band of Huronian „ , ^ 

* Probable Huro- 

rocks, which, judging from the strike, would be identical with the one ^^^ band, 
observed below the junction of the English with the Winnipeg River. 

From the extremity of the southern arm of Separation Lake to Sandy canoe-rout© 

■n ii f»T« • Vk- 11. It . 1 /• ftom Separation 

Bay on the Winnipeg River the distance m a southerly course, is only five Lake to sandy 

miles. A canoe-route over five small lakes and five portages, leads from 

one to the other. The general upward course of the Winnipeg River Winnipeg 

from the portage into Sandy Bay to Rat Portage is about due south, and 

the distance, according to my map, about twenty -four miles. Rat Por- Bat portage. 

tage is at the head of the Winnipeg River or outlet of Lake of the Woods, 

and is thirteen chains in length. The only other portage which we passed 

in ascending this river is the one at the Dalles, eight miles below Rat Por- The Daiiet. 

tage, and which is also thirteen chains in length. 

The Laurentian gneiss, which is the only rock along the section of the Gnoiw. 
Winnipeg River which I examined, strikes generally about south-west. 
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QtiaD Tocka on the north with the Hui 
ods on the south, takes place on Rat Port- 
almost in contact nith each other, and have 

'TO Rat Portage to the entrance to thje \orth 
e Woods, a distance of about forty miles, the 
ids consist of Huronian schists, with asso- 
gneiss begins just where we entered the 
jnt slation on the route to Red River. Dr. 
■ the Woods, published in the journal of ths 
I, p. 400, shows gneiss all along the main 
ce. At Rat Portage the strike of the Huro- 
laurentian gneiss to the north of it, is S. 75*^ 
\]j round to S. 45" W. before reaching 
island, lying about twenty miles from the 
relied route to the mouth of Rainy River, was 
f my assistants during the past season, and 
rho assisted me in 1869, to be composed half 
of Huronian schists. Dr. Bigbsy's map, 
sources of information show the Hurooian 
the northern shore of the southern part of 
I part of the lake, according to Dr. Bigsby, 
:hward, leaving Laurontian gneiss between 
f the lake all the way to the moutli of the 
eiss is known to exist elsewhere around the 
Voods, and I found it exposed at intervals 
for about thirty miles westward of the gov- 
i-West Angle. Mr. Maynard found a fine- 
1 running across the Rainy River at the Long 
3 at Fort Frances. All these facts appear 
ween the Huronian and Laurentiac rocks, 
of Lake of the Woods from Rat Portage to 
en, curving round, strikes eastward to the 
hence southward to Rainy River. 
Portage and the North-West Angle we met 
ic, micaceous, talcoid, hornblendic, dioritic, 
of various shades of green and grey. At 
large bland, called Manitou-Minis, about 
; Portage, a reddish-grey talcoid schist, mn- 
i°, is followed to the south by green dioriUc 
; pebbles and boulders, the largest of which 
r. The green schists are associated with 
of fine-grained reddish-grey granite, which 
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again are cut by quartz veins. On an island about twenty-five miles south- ^ 

west of RatPortac^e the beddin;:^ was observed to be horizontal, while the Bedding an* 

, cleavage of 

slaty cleavage cut it at a high angle and ran about south-west. AtschiiCs. 
another place about thirty miles south-west of Rat Portage, where grey 
calcareous mica schist and dark calcareous hornblende schist occur, the 
dip is S. 45®E. < 60®, and both varieties are of a conglomerate charac- cjngiomeratefc 
ter, the pebbles or lenticular patches ranging from an inch to a foot in 
diameter. On the above route we found some bands of a fine compact even- 
grained light olive-coloured nacreous mica schist, suitable for hones, and we c >mpaot 
were given a specimen of the same kind of rock from an island which lies schist, 
a few miles, in a southerly direction from Rat Portage. The gi*een 
chloritic schist at Rat Portage is cut by small lenticular veins of quartz. Qaartz veins. 
A specimen from one of these on being assayed by Mr. Hoffmann was found Assay, 
to contain no gold or silver. 
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General Descripton op the Geology op the Region North-west of 

Lake Superior. 

Upper Copper-bearing Series* This series attains its greatest deve- 
lopment in British territory in the geological basin of Nipigon, which Geological 
includes the valley of the Black Sturgeon River and the shores of Black gon. 
and Nipigon Bays on Lake Superior. The outline of the area occupied 
by these rocks appears to have the form of an arrow-head lying due outline and 
north and south, the point lying north of the north-western bay of Lake 
Nipigon, and the opposite extremity at the entrance of Black Bay. Lake 
Nipigon itself lies in the eastern half of this area. The length will be 
about 170 miles, and the breadth, in the latitude of the southern part of 
Lake Nipigon, about 80 miles. The floor of this basin is overspread by 
the slates, marls and sandstones of the series, lying nearly horizontally uorizontai 
on the edges of the Laurentian and Huronian rocks, but they are covered 
up and concealed in a large part of the area by the great trap over- 
flows, which are thickest towards its central and southern parts and appear source of trap, 
to become gradually exhausted towards the north. The source of these 

t 

great trappean flows is probably marked by the widely spread cracks and 
fissures which are now filled with dense trappean rock, appearing in the 
form of dykes that may be regarded as the roots, so to speak, of the over- 
Ijing sheets of igneous matter : there may also have been vents in the 
form of craters, and the same fissures and craters may have served as the 
outiets through which the successive trappean outbursts made their way 
to the surface. Some of the main vents from which the trap has flowed, 
are probably to the southward within the space now covered by the 
waters of Lake Superior, indeed it is probable that the several trappean 
flows met with in this series had their origin within the area referred to. 
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lies partly in the fact that these rocks are found on 
but not at any great distance from it, and their 
X) indicate that they have been pressed, aa it were, 
ks forming the mar^n of the basin from a poiot 
tre. On the east side of Lake Superior, Sir W. 
cd wrinkles on the surface of a bed of trap indi- 
r ; and, on the east aide of St. Ignace Island, simiiflr 
ing a north -eastward flow, or towards and at right 
eopposite. (Geology ofCanada, pp. 71 and 72-) The 
rap which I observed on the Wabinosh route in 1871 
t the material composing it had rolled forward in a 
)n, Tvhile still in a viscid condition. The greater 
upied by these roots in the Nipigon basin is nearfy 
strike of" the Laurentian and Iluronian rocks lying 
were found desirable to give a shorter name to the 
iper-bearing series of Lake Snperior, I would suggest 
se rocks, as shewn on Sir W. E. Logan's Geological 
1 a broad band along the north-west side of Lake 
the way from Thunder Bay to Buluth, at the western 
Within our own territory their north-western limit 
leral south-western course from the north shore of 
■flint Lake. 
In the region under consideration, the rocks which 
nian consist principally of a great variety of crystal- 
a greenish color prevails. In addition to these there 
1 and schists, sometimes with iron ore, massive green 
metimes porphyritic, and imperfect gaeissea, which 
led and less crystalline and hard than those of the 
'he areas of granite and syenite of this region, which 
aall isolated patches to ranges, many miles in length, 
y in composition, appear to be always more or less 
with the Iluronian bands. 

e present and in my previous reports on this region, 
ippear to succeed the Laurentian conformably, the 
ic two being chiefly of a lithological character. As 
tion of the tjro series can be mapped by means of 
rould appear that the various bands of each set of 
each other, correspond in their general ran, and 
curves and flexures. The general strike of boih 
;hout the whole region is W.S.W. 
ward from Thunder Bay to Lake Winnipeg, six appa^ 
Iluronian rocks are crossed. They appear to occupy 
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long V-shaped basins in the folds of the Lauren tian strata, and their ag- 
gregate breadth is about half that of the Laurentian bands between them. 
The first, or Thunder Bay band, has a breadth of about fifteen miles be- Thunder Bay 
hind Thunder Bay, but appears to spread out to a greater width west of 
the Kaministiquia River. I have observed Huronian rocks in the northern 
part of the Battle, or Copper group of Islands, east of St. Ignace Island. 
These may belong to the Thunder Bay band, while the Huronian schists 
which cross the Black Sturgeon River about sixteen miles from its mouth, 
and which are again seen at Lake Maria, on the Nipigon, may constitute 
a spur from the same band. The Huronian schists of the second, or Upper 
Lake Shebandowan band, on which the new cold field is situated, and upp^r Lake 

° ' Shebandowan 

which are so largely developed along the national boundary line between *>'»n<i- 
Seiganagah and Whitewood Lakes, are separated from those of the Thun- 
der Bay band by the granite and syenite of the Giant's Range. 

The third, or Mille Lacs band, has a breadth of ten to twelve miles, jinip Laca 
The narrow belt of schists which has been mentioned as crossing the out- 
let of Pembina Lake is in the strike of this band and apparently repre- . 
scnts it. Huronian schists with gold-bearing veins are said to occur at 
Cross Lake on the Red River Route. These would belong to a band be- Cross Lako. 
tween that of Mille Lacs and the fourth band which we crossed. A band schuts reported 

on too Seine. 

of schists said to occur on the Seine below the point at which we left it 
appears to be identical with the latter. The Huronian schists, which 
are described as occurring around Vermilion Lake, in Minnesota, may vermiiion 
belong to the Cross Lake band, or that of Mille Lacs, or partly to both. 

Our fourth, or Brush Creek band began about a mile north of the point BrwhCreok 
at which we left the Seine River, and has a breadth of about eight miles. 
As already stated, the schists met with on Carres River to the northward 
may belong to a fold in this band. The Huronian schists described by Dr. 
Bigsby as crossing the middle of Rainy Lake (Journal of the Geo, Soc.,Eainy Lako. 
vol. X., p. 215,) would appear to be connected with this band. The fifth, 
or Minnietakie band, beginning on the south side of Great Sturgeon Lake Minniotakio 
and ending at the Pelican Falls, is the broadest one we trave s^d, having a 
widih of about thirty miles across the strike. At the Lake of the Woods 
it has a breadth, from north to south, of about forty miles, but this increase 
in width is due to its folding round upon itself in the manner already des- 
cribed. The sixth or .Winnipeg band appears to pass not far to the north 
of the outlet of Lonely Lake, and was found by you as already stated to 
cross the Winnipeg a little below its junction with the English River. 

The Laurentian series in the country under description presents few 
points of much interest. It is made up for the most part of common 
varieties of greyish and reddish crystalline gneiss. They are generally varieties of 
massive and frequently approach a granitic character, but there are also ^^^^^' 
broad micaceous belts and some bands of dark coarse mica schist. They 
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eful minerals, nor an^ bands of limestone sutb 
ircQtiaD series in central Canada. like the 
-al strike throughout the whole region is about 



■ MiNiKG ON Lake Supekior. 

ivious report on this region, there has been 
or mines and making trials in places supposed 
working some of the mines which were then 
ig our regular geological investigations, it was 
e whole of the localises at which work was 
]y notice some of the more important of them, 
ne, situated on mining-lot C, in the township 
les in a straight line west of the shore of Black 
described by Professor Chapman, (see Geolo- 
809, page 3593 ^ hM, in one part of i:s 
;ermixed galena and copper pyrites, at least 
in runs about N. 60° E. and S. 60" W., aud 
, which is here associated with grey sandstone ; 
orth of the part which is being worked, the 
ises in the form of a low bluff. The granite 
rained, and consists of white qnartz, light red 
mica, with a little hornblende in small specks. 
with the red marl in this neighborhood, the 
it altered. 

r Islet had attained a depth of about 150 feet 
uperior, the vein continuing productive and 
'ely little trouble from water. Silver, to the 
hilars, had been extracted since the opening 

to the depth of about 20 feet on the large 
lich occurs on McKellar's Island, a short dis- 
3eological Survey Reports for 1869, p. 8o9> 
f native silver and silver glance bad been 

ilc-sparand quartz crosses the southern part of 
I north-westward course and underlies to the 
ible angle. At the time of my visit, a shaft 
h bad reached a depth of about forty feet, 
te were then being found in a gangue of light 

lich crosses McKellar's Point has also a north- 
lad been sunk upon it to a depth of about 
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"twenty feet, but in the material which had been thrown out I did not ob- 
serve any ore. A vein holding silver ore and running in the same course Eeportoa 
was reported to have been discovered upon an island at Pine River Bay. 
Other discoveries of veins are said to have been made in the new town- 
ships in the neighborhood of Cloud River, at Sturgeon Bay, and at a 
lake lying a short distance south of Loch Lomond formerly called Lake 
Ka-za-zee-kee-gee-wa-ga-mog. 

On the north shore of Thunder Bay, beginning to the eastward, a vein 
which was being opened on lot 11, Con.VIII, in the township of McTavish, 
was visited by one of my assistants, who found it to contain some galena. 
The ^^ Beck," or Silver Harbor Mine, a short distance from the shore, oppo- silver Harbor 
site the east end of Mary's Island, is situated on abrecciated quartz vein, 
about five feet thick, running north-eastward, and cutting the smoke- 
colored cherts and black argillaceous shales, which were there seen to run 
nearly horizontally under what appears to be a thick bed of dark grey trap. 
From the information given you by Captain Talon that at the " Algoma '* 
Mine, half-a-mile to the east of this spot, the horizontal slates abut 
against a wall of trap^ it would seem that what appears to be a 
bed at the Silver Harbor Mine may possibly be a dyke with an 
angle projecting over the slates seen at the base of the cliff. A 
shaft had been sunk to a depth of about thirty feet, and an adit run to 
a short distance along the vein on either side of it. In addition to the 
quartz, which is of a white, granular character, the veim holds barytes, 
<!alc-spar, fluor-spar, amethyst, blende, galena and silver glance. 

The workings on the vein which had been discovered on mining lot 
S A, about half a mile northward of the Silver Harbor mine, were flooded 3 a Hme. 
with water at the time of my visit to that locality, but I was informed by 
Mr. Borron, Inspector of Mines, and Mr. Peter McKellar, that the vein 
cuts Huronian slates, and that although small upon the surface it appeared 
to be widening rapidly in going down. Judging from the specimens 
which I have seen, this vein must be rich in silver, which occurs native 
in the form of nuggets, and is associated with sulphide of nickel in a 
gangue of calc-spar and quartz. 

The Shuniah Mine, situated on lot 8 in the township of Mclntyre, about suuuiaUMino. 
four miles north of Prince Arthur's Landing, was being actively worked at 
the time of my visit in July. The vein is here about thirty feet in 
^vidth, and cuts the granular, silicious, cherty and dark argillaceous slates 
of the upper copper-bearing series. It has a south-westward course, and 
is supposed to be identical with the larg« vein on mining-lot M in Mcln- 
tyre, the Algoma vein on the north-west corner lot of Neebing, and the 
large vein at the Paresseux Rapids on the Kaministiquia River. (Geological 
Survey Reports for 1869, p. 858.) On ^he Shuniah location a north-facing 
oliffFof trap runs parallel with the vein at a short distance to the south of it, 
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vcr a considerable area to the southward. The 
le is coarse crystalline white calc-spar, wilh 
ver occurs both in the native form and as siWeL* 
' abundantly. Three shafts had been suak 

about 15, 50, and 65 feet respectively, and 
two deepest. 

e Singleton Mine, was made during the sum- 
iet on a quartz vein in the north-west comer 
Arthur's Landing, and 3ome fine specimens of 
itained. 

Mine, described in my report for 18S9, ha» 
inter of 1869-70. 

fif visiting the Shebandowangold region. Mr. 
ngaged with me on the Geological Survey ia 
led it BO well in a letter which he wrote me 
871, that I cannot do better than copy his 
He says : " Last spring I was exploring in the 
ted between fifteen and twenty miles sooth- 
ty of Lake Sbebandowan, on Huronian strad 
bich cross the old Dog Lake triul in the viciii- 
' (see Geological Survey Reports for 1869, p. 
led of highly inclined beds of diorittf dioritic, 
one and talcoid slates, masBive greenish po> 
ate, and thick beds of greenish slate^onglo- 
I latter is intrusive and may have something to 
haracter of the lode in question. There are 
juartrite interstratified with these rooks. The 
he angles being from 60° to 80'''. The gold is 
Lves, associated with the ores of copper, silver, 
vein from two to six feet wide, which is well 
Y metalliferous character for more than half a 
lere ia also a layer of sc^ talcoid aUte along 
lieve will also be rich in the precioos metals. 
St, conforms with the strata. I have bad the 
'erer of the free gold and alsoof the ulver ia 
cKellar also observed that the slates in the 
L a good dial of dolomite, 
Iso biien found in a quartz vein, which was 
lo east of Heron Cove, near the Pic, in > 
illar had predicted, from the geological rela- 
I had an opportunity of paying a honied 

our way home from Thunder Bay in the 
landing, in the bight of the cove, consists of 
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rustj-weathering greenish-grey, dolomitic schist and other Huronian 
schists of a similar color, all striking westward. Some specimens of 
the ore which I took from a heap at the landing, on being assayed by 
Mr. Hoffmann, have yielded gold 0.058 oz., value $1.19, and silver 
7.03 ozs., value $9.06 per ton of 2000 lbs. 



V.'; 



Surface Geology. 

The superficial geology of the Nipigon and Thunder Bay regions was 
described in my report for 1869. In proceeding westward by the Red 
River Road, the stiff red clay of the Kaministiquia valley was found to 5liiiJ3Itf*uiL* 
extend westward up the valley of the ^attawa to the outlet of Shebandowan 
Lake, becoming apparently less abundant all the way, and finally diasp- 
pearing on reaching Shebandowan Lake. Around the shores of this lake, 
and indeed of nearly all the lakes we passed through on our journey to 
Lake of the Woods, by way of Lonely Lake and the English and Wini- 
peg Rivers, wherever the vegetation is burnt off, the rocky mammillated Mammiiiated 
hills are seen to be strewn with rounded and angular boulders, from the 
size of a man's head, to to a diameter of thirty or forty feet« Many of 
these are perched in positions, from which they look as if they might be rercued bouid- 
easily rolled into the water below. 

The glacial striae might be observed on the surface of the rocks almost QJ*c*ai stria. 
everywhere in the region examined between the height of land and Lake 
of the Woods. I noted their course in a great number of places and 
found it to vary from south to south-west, averaging perhaps S. S.W. 



Office of the Geological Survey, 
Montreal, February 24tb, 1873. 
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MosTEEAL, May, 18"3. 
r directions, I nas engaged duung the 

examinatioQ of a portion of the country 
id eastward of Lake Temiscamang. Tlic 
ver, as far as the head of this lake, wu 
W. E. Logan ; and in 1870 and ISU, 

in the former year by Mr. Hichardson. 
, across the country in a north-westerlv 

the Saguenay, as far as Lake Mistassiui. 
ad of I^ke Temiacamang, and e2tcitdiD<; 
ire is a large area, of the geolo^cal 
Qg vas known. I was directed to turn 
th a view of determining, as far as 
i principal rock formations ; a apeeiil 
;iven to it by the discovery in 1870, 
i^cal Surrey, of a series of erystalUm' 
omerates, occurring to the south of Lake 
■ast and south-west strike. These rocks 
taining important deposits of copper ore, 
I coral. It was therefore part of in.v 
rtMn how far they extend to the west- 
}e their relation to the Hurooian rocU 
he north shores of Lakes Huroa anl 

make even the most cursory examination 
son, it was understood that, in conducting 
Duld take advantage of whatever oppoi- 
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tunities I should hare when on the gronndy to obtain such information as 
would enable me to make arrangements for conducting, to the greatest 
advantage, the operations of succeeding seasons. The present Report, 
therefore, on the work of the first season, is to be regarded as a Report of 
Progress, and will not be expected to ^ve anything like ttie amount of 
information in regard to the region in question, which may be looked for 
after the completion of a more comprehensive plan of explorati<»i, even 
though that should extend oi^y over one additional season. 

I have here to make the usual acknowledgment of indebtedness to the Aoknowiedse- 
officers of the Hudson's Bay Company, with many of whom I was neces- 
sarily brought into contact. To Charles Stuart, Esq., of Temiscamang, 
and Mr. George Burgess, of Abbitibbe, my special thanks are due for aid 
rendered in many ways, and for the readiness with which they furnished 
needful information. 

I was asosted during the whole of the -season by Mr. John McOuat, and ABsiitantB. 
until the end of August, by Mr. Herbert L. Reddy, of this city, both of 
which gentlemen are at present students in McGill University. 

In making arrangements for the work of the season upon which I have f^n^f opera- 
now to report, my original intention was to begin at Grand Lake on the ^^^' 
Ottawa, proceeding thither by way of the Ottawa and its tributary the 
Du Moine, and with this intention I set out from Montreal. It was subse- 
quently decided, however, that it would be a better plan to follow the 
Ottawa river all the way to Lake Temiscamang, and to make that our 
base of operations. By doing so I would have the advantage of setting 
out from a district which had been previously examined and reported upon 
by Sir W. E. Logan. There was also reason to believe that the latter 
lake would be much more easily reached than Grand Lake. 

This point settledf my plan was to get the supplies for the whole season 
up the Ottawa as rapidly as possible, and having, with the permission of 
the officer in charge, deposited them in the store of the Hudson's Bay Co., 
at Fort Temiscamang, to make excursions of a month or six weeks dura- 
tion into the country to, be examined, returning at the end of each trip 
for the supplies required for the next one. I regret to be obliged to 
report, however, that in carrying out this plan, serious delay was occa- unexpected 
sioned, and additional expense incurred, by unexpected obstacles, arising fiJ^Suf °*" 
chiefly from the fact that it was found to be almost impossible to engage uonai^^aBe!' 
suitable men as voyageurs. The only practicable mode of travelling in 
the unexplored regions of Canada, as is well known, is by following the 
water, and using light birch-bark canoes, manned by skilful voyageursy 
and it is of course of the utmost importance that the latter be thoroughly 
experienced and trustworthy. This is especially true when, as in our 
case, very light canoes are used, so that only two men are required to 

manage them. In this case, if a single man in a party be in any way 
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force IB more or less crippled. It ia usu&l to employ 
k, but these people, though unsurpaased in point of 
I when employed only for a short time, dislike long 
ant ; and are, moreover, liable at any time to become 
onacconntable trbtm or fancy, and, forgetful alike of 
ind those of their employers, to act upon it, even to 
:ting the party in the uninhabited wilderness. The 
ig from these causes are of course diminished in pro- 
md general good manageineat of the person in charge 
t best there ie considerable risk. In our case this 
)ecially serious, owing to the distance from ciTilizadoo 
labours, and the length of time we expected t« be st 
f of avoiding this risk, it was thought advisable that 
yageurt should be white men, and that th« Indians 

on only for guides. I therefore hired four white men 
out with these, hoping to have no difficulty in hiring, 
couple of Indian hunters acquainted with the country, 

number af six whish would be required for the sesaon. 
I proposed to pick up some additional hands before 
steamers, to be taken aa far as Temiscamang, so that 
be got up at a single trip. This would have .been a 
men could have been had who were as good, or neatly 
I, as most Indians are. Such men, unfortunately, I 
)f the four who were hired, two showed symptoms oF 
re reaching Temiacamaog, and bad to be left behind. 

still, we found the Indians of the Ottawa and Temis- 
Y difficult to deal with. Most of them demanded from 
< a day for their services, and the few who were found 
18 on more reasonable terms, would do so only for a 

us perhaps when it would be still more difficult to 
1. Similar difficulties attended us during the whole 
iterfering with the success of the work. A natural 
I state of things was, that our operations were limited 
lan would otherwise have been the case. We had the 
r, of being able to do our work somewhat more mmately 
e done if we had had the means of travelling more 

also enabled to make a large collection of specimens 
itb. These specimens are now in the Museum of the 
ere is reason to believe that they represent pretty 
dline rocks of the whole region, a careful study of the 
f the greatest value in preparing for future explors- 

)rt Temiscamang, three different excursions were made. 
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The first and principal one extended northward to Lake Abbitibe, and 
incladed a survej of that lake ; the second was up the Blanche to Bound 
Lake ; and the third up the Ottawa through Lac des Quinze to Lake 
Mijicowaja. I shall describe each of these in the order in which they 
^vere made. 

Temisgamang to Abbitibbe. 

Leaving Fort Temiscamang on the 11th of July, we set out for Lake 
Abbitibbe bj the route usually followed by the canoes of the Hudson^s Bay 
Company. From the head of the lake, we ascended the Ottawa to Lac 
des Quinze, a distance of about fifteen miles, though in a straight line Lac dee Quina^- 
the distance is only eleven. This portion of the Ottawa is locally known Quin»e?\ 
as " The Quinze," from the fact that, in ascending it in canoes, about 
fifteen portages have to be made, though the number varies according to 
circumstances. Its general upward course is E. by N., or nearly at 
right angles to the general direction of the valley of Lake Tenuscamang, 
and that of the River Blanche, its extension northward. It is, for the 
greater part of the distance, a succession of formidable rapids and cas- Rapids an(£ 
cades, the difference in level between the two lakes being probably not ^"^****" 
less than 250 feet. The rocks are well exposed throughout, especially 
at the portages. I shall therefore describe the rocks with reference to 
the various portages. The first of these is about two miles above Lake Three portago^ 
Temiscamang, and is succeeded by two others in a distance of a little 
over a mile. The first two are quite short, and overcome two falls from 
ten to twelve feet high ; the third is half a mile long> and the fall is about 
fifty-six feet. At otie point in this latter, there is a descent of about 
twenty feet in a single fall, which appears to be the highest at any one 
point on the Quinze. The rock exposed at all these portages appears to 
be very uniform in character, being a very hard, dark grey silicious nMcaunUbrmohw 
slate, or schist, usually having a rather imperfect cleavage parallel withp^.^ 
indistinct whitish lines and streaks. These lines, though usually obscure, 
were always detected on close inspection ; and as they are remarkably 
uniform in direction and inclination, and appeared to correspond with 
occasional slight variations in texture and colour, I think they may be 
regarded as indicating the bedding of the rock. This supposition is con- 
firmed by the fact that the dip which they give corresponds with that 
observed farther up at various points where there cannot possibly be any 
doubt of its character. The dip obtained in this way, on the fiist three 
portages, varies in direction from 50*" to SO"" W. of N., and in amount 
from GV to 86°, the prevailmg strike »and dip being about N. 70^ W. 
< 70^. The direction of the dip appears to become more nearly west, and 
the inclination. less in going up the river. 
Above the third portage, there is an interval of nearly three miles 
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before the fourth ia reached. The rocks are the same, as &r as they are 
seen, but there are few exposorea. The fourth portage b the first of 

gp another group of three, occurring in about the same distance as the Giat 
three, and situated on the south side of an island which here <Uvides die 
nver into two channels. It ia only a few chains long, and overcomes a 
beautiful cascade just abore where the two channels unite. The whole 
fall at tlds portage is about twenty feet. The rock is the same as on the 
lower portages, except that it is finer and more compact in texture, and 
. less silicioos. The dip, observed only at one point, is S. 68° W- < QT. 

f*- The fifth portage begins about a quarter of a mile above the last, ia 
nearly half a mile long, and the fall in the river is about &&j feet The 
rocks are well seen, and consist chiefly of fine-grained, rather soft mica 
slate, cleaving readily into thin regular sheets. The colour ia Ughter 
than on tbe lower portages, and conuderable masses are very aoft, and 
greenidi-4rab in colour, approaching in character to nacreous tiates. In 
Uie lower part of the portage, the elates are interstratified wi^ masoTe- 
grey qnartzitea, very slightly micaceous. At the head of the portage, 
crystalline dioiite forms a ridge of about a hundred pacea wide, having 
a directitm which accords with the strike of the slate rocks. The 
dip of the rocks on thia portage is well seen, and ia pretty uiufonn 
throughout, being about S. 34° E. < 76^. Similar soft rocka occur along 
the river for about three miles farther, for which distance the rivei 
runs nearly in their strike, or about N. E. and S. W- The dip, t<a ^ 
greater part of this distance, as on the portage juat described, ia to the 
south-eaatward, but at ao high an angle that a very slight change would 
g^ve an inclination in the opposite direction, which ia the prevailing one 
throughout the Qmnse sectian. No lower inclination than the above (76°) 
was obaerved, and in the upper part of the distance the strata are 
generally nearly vertical. 

ige. The sixth portage is about a quarter of a mile above the fifth, and 
reaches to within a few yards of the head of the island. The fall here 
is about eight feet. On the upper part of the island there is a conspicuous 
exposure of a light grey granitic gneiss, oonusling of glassy quarts and 
white feldspar, with a smaller amount of dark brown mica in small scales. 
The whole mass, as far as observed, b quite uniform in colour and texture, 
and occaaionally there is a decided parallelism in the arrangement of Ute 
constituent minerals. The strike and dip of the planes thus indicated, at 
the only point where they were well observed, is the same as that of the 
stratified rocks in the vicinity. The whole rock, however, is afiected by 
another remarkably regular set of divimonal planes, forming layers from 
two to five or six feet thick, and of which the underlie is about N. 8° I!. 
< 26°. The mase ia lenticular in forto, and ia-about six hundred yards long 
by one hundred wide, the longer axis bemg approximately parallel with 
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the strike of the slate rocks in the vicinitj. On the south-west side it 
presents a nearly vertical escarpment facing to the south, and rising to a 
height of about a hundred feet aboye the river. At the base of this cliff, 
near the head of the portage, there is an exposure of soft, greenish-grej, 
massive, steatitic rock ; and a little farther up, soft chloritic slates are seen in steauuo rock, 
contact with the granitic gneiss, sometimes corrugated and apparently un- 
conformable with it, but at other points quite conformable. For about two 
miles above this island, as already mentioned, the soft slates are the pre* 
dominating rock^ and the river runs in their strike ; but besides these, 
diorites and dioritic slates are met with occasionally, and appear to come ^oritM, and 

'' ^\ dioritic slates. 

in from the south-east side. At the end of this distance there is an abrupt 
turn to the south, going up the river. 

Just before reaching the turn, there is a short portage (the seventh swenth por- 
from Temiscamang) on the north, or right bank of the river. This 
leads from the river to a small lake, after following which, for a few 
chains the canoe route passes into the Ottawa agiun by the outlet of the 
lake. Immediately below the portage, a bed of greyish felsitic rock 
was observed, containing a considerable quantity of iron and copper ^y^'fjJJ^^^Pi^ 
pyrites disseminated through it. At the outlet of the little lake, mica slate 
and micaceous quartzite, similar to that on the lower part of the fifth 
portage, were observed ; but after a short distance these give place, on the 
S. E. side, to diorites and dioritic slates. 

The upward direction of the river, for about three miles, is a few 
degrees E.of S. A portage .leads from the river immediately below the 
turn, on the opposite side from the above small lake, to another small 
lake situated in a ravine running parallel with the river above the turn, 
and about half a mile long. This portage is about three hundred paces Two portage*, 
long ; and beyond the lake, another portage of similar length continues in 
the same direction, to the river at the foot of a lake-like expansion. From 
this point to the turn, a distance of nearly a mile, the river flows swiftly, 
with occasional falls, between high rocky banks, and the total fall is a little 
over forty feet. The canoe-route just described crosses the strata nearly 
at right angles, and the rocks are well exposed. These are chiefly massive 
crystalline diorites. At the foot of the lower portage, however, the 
diorite IB not distinctly crystalline, and is occasionally slaty. In some Diorite with 
parts it contains much epidote in veins and disseminated grains. Much 
of this fine-grained diorite seems made up of flattened shuttle-shaped 
masses from three to twelve inches, or more, in width, and perhaps six or 
eight times as long. At one point, a width of about twelve feet was made 
up of regular hexagonal columns, having a diameter of about ten inches, 
and inclining at an angle of 67°, in a direction S. 42° W. Towards the 
head of the second portage, the slaty character is in some places pretty 
highly developed. 
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The stratiScation of the massive crTStallioe 
in this locality, b ^ell shown by the freqnent 
thin, regalar layers, and often interatratified 
nettc iron ore. The moat conspicuous exampi 
is near the head of the lower portage, where 
feet is made up of such layers. The quartz! 
sometimes approaching jasper in characte 
thickness of paper to about an inch. The colo 
and blood-red. InterstraUfied with these are 
netic iron, forming about a fourth of the w 
being perfectly regular and even.and the diffe 
each other, the rock has a very striking app 
strata ia N. 70*" W. < 70-. 

After passing these two portages, which, w 
may be regarded as a third group of three, th 
mile to the next. The direction, as already 
strata are crossed obliquely, the dip being stil 
From the foot of the next, or tenth portage 
IJac des Quinze. On this portage, which is t1 
length being a little over half a mile, the ro 
slaty throughout, displaying a fine but distinc 
hornblende slate. It is usually greyish-gre< 
there are streaks and patches tinged with red 
places numerous obscure lenticular masses 
lighter in colour than the above, and showing i 
ally Sakes and streaks of dark green homblen 
the whole mas?, which may be from an inch ti 
a line to several inches in thickness, are parall 
of the rock. The dip at the foot of the ports 
hundred paces to the eastward, S. 82° W. < 
S. 78' W. < 60'. The fall in the river here, 
ascertain it, is about twenty feet. 

Continuing up the river, the rock is homi 
the last chiefly in being apparently quite hoc 
its dark greenisli-grey colour. The same 
darker and lighter layers was observed, and 
able facility parallel with these. This rock, 
usually hornblendic, occasionally contains coi 
for about half a mile across the strike, cxt 
eleventh, portage, to about half way between 
the last before reaching Lac des Quinze. Her 
. laid by syenitic gneiss. For some distance ) 
latter, it is more coarsely schistose, and the 
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itearly grey. There are also lighter aad darker bands, and immediately * • ' j « 

at the base there are occasionally thin reddish layers resembling the 

underlying rock. At this point the river expands to a width of about a width or the 

quarter of a mile. The dividing line between the rocks just described ^^*'^' 

and the succeeding gneiss crosses this wide part obliquely, the rocks 

being exposed on both sides. On the south side the shore is low, and the 

rock is often concealed ; but the two varieties, though not seen immediately 

in contact, were seen within four or five feet of each other at a point 

where the rock rises only a few inches above the water. On the north 

side there is an interval of 200 paces between the last exposure of slate 

and the first of gneiss. The dip here, as on the portage below, is S.W. 

< 50^9 while on the south side it is, immediately at the point of contact, 

S. 32® W. < 62°. In both cases the dip of the two rocks, where they 

approach nearest to each other, is the same. The gneiss is made up of 

reddish feldspar, with a considerable. quantity of dark green hornblende, 

and a smaller amount of glassy quartz ; sometimes it contains a little 

mica. It is moderately large-grained, and breaks up readily under the r 

hammer. The hornblende and mica are so arranged as to give the whole 

a stratified appearance, which, though usually obscure,is often suffidently 

distinct to allow of the dip being ascertained. This rock occurs, with 

little change, to Lac des Quinze, a distance of about three-fourths of a 

mile in a direction nearly east. At the head of the uppermost portage, 

however, a quarter of a mile to the eastvrard, though made up of the 

same constituents, it is coarser, and has a porphyritic appearance owing 

to the occurrence of numerous crystals of reddish orthoclase, many of Lap«i cmttte 

■^ *^ of orthociAflo. 

them as much as half an inch across. The stratification is very obscure 
in this locality, but some distance further east it is quite plain and un- 
mistakeable. The fall in the river at the last (12th) portage is about 
ten feet, and at the next one below, eighteen feet. 

In regard to the levels given in this Report, it is necessary to state LeTeu. 
that they are only approximate, being the result of observations with a 
small android barometer. It is believed, however, that they are on the 
whole pretty accur|ite. We had occasion to pass between Lakes ' 
Temiscamang and des Quinze four times in the course of the summer ; 
each time barometric observations were taken at both extremities of every Barometric 

obserratioM. 

portage, and the average of the four results adopted. In addition to 
this, the difference in level was calculated from the mean of a large 
number of readings taken during steady weather both on Lake Temisca- 
mang and on Lac des Quinze. The two results agree so closely that I can 
state, with a considerable degree of confidence, that Lac des Q^^iJ^ze is HdA^ ofLaci 
about 260 feet above Lake Temiscamang. 

Lac des Qainze is an expansion of the Ottawa, and is in most parts 
about a mile wide. Its direction, going up stream, is south-east for eight 
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miles, then aorth-eaat for fifteen milei. At its lower extremity a bs; 
extends northward, with a tolerably unifonn width of about a mile, for a 
distance of eight miles, when it dindes into two arms continuing in the 
same direction for about three miles further. About two miles aboTe the 
first bay another bay, rather less than half a mile wide, extends in tlie 
same direction for three miles ; and near the point where the direction of 
the main body of the lake changes from S.E. to N.E., a third bay extends 
southward for fire miles. These three bays are as nearly as possible 
parallel, their direction being a few degrees E. of N. and W. of S. This 
is also the direction of the strike of the rocks on the first two ; the third I 
did not examine. The rock is chiefly grey syenitic gneiss, generally 
highly quartzose. It is often schistose, and somedmes passes into well- 
marked hornblende schist, consisting chiefly of glistening black plates of 
hornblende with some mica. This rock was observed especially along the 
east side of the lower half of the principal bay, and it seems probable that 
all these bays lie on the strike of similar schistose bands. On &e north 
side of the lake, between the first and second bays, the rock becomes 
finer in texture, with a granular appearance, somedmes resembUng a 
sandstone, and frequently contains a considerable amount of epidote. On 
the lower part of the lake massive crystalline diorite was observed at 

. several points, and evidently belongs to two dykes wiuch cut the above 
rocks. They appear to hsre a course about K. by E. and S. by W-, and 
to be from fifty to one hundred feet wide. 

The mean of a namber of dips observed at various points along the east 
ude of the first or principal bay, from one to four miles from the foot of it, 
was W. < 29° ; that of a similar number taken along bolii udes of the second 
bay was N. 85° W. < 45°. 

On the accompanymg map, I have indicated the dividing line between 
the gneissoid strata of Lac des Quinze, and the overlying series of slaty 

. rooks. Assigning to it a direction a little E. of N. and W. of S., which 

10 appears to be that of the general strike of the rocks of both divisions, it 
would, when continued southward, coincide very nearly with the line 
traced for ux or eight miles by Sir W. E. Logan, as the boundary between 
the Laorentian and ^aronian on Lake Temiscamang, near the mouth of 
the Montreal River. Continued in the opposite direction, it would nm a 
little to the westward of the first described or most westerly bay of Lac 
des Qtunze, and parallel with it. 

The distance in a straight line, bearing N. 6° W., from the outlet of 
Lac des Quinze to the Hudson's Bay Company's post on Lake AbbitibbetB 
about seventy-six miles. The canoe route followed by us passes from the held 

ka of the western arm of tiie first bay of Iac des Quinze up Lonely I^ver, and 
thence through two long narrow lakes, named respectively Obikoba and 
Opasatika, which are coimected by a small Stream. With the exceptim 
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of a short portage, at a rapid with a foil of four or fire feet on Lonely Rapid on \% 

River, a little below Lake Obikoba, there is uninterrupted navigation for ^ ^ ^^' 

canoes from the foot of Lac des Quinze- to within half a mile of the height 

of land between the waters of the Ottawa and those flowing to Hudson's 

Bay, there being scarcely even a perceptible current to overcome all the 

way. 

The distance finom the mouth of Lonely River to the height of land is 
about ihirty-one miles. The rocks over the greater part of this distance 
are of the same gneissoid character as on Lac des Quinze. The regular 
north and south strike, and westerly dip, were, however, not. observed 
farther than about half way up Lac des Quinze Bay, on the upper part of 
which very few rocks of any kind were seen. On Lonely River, and on Lonely Rirer 
the lower part of Lake Obikoba, the stratification was not apparent. The kobt. 
rock is usually granitic, fine-grained in texture, and of very light grey, 
brown, or reddish colours, often approaching white. Associated with this, 
there is often another somewhat similar rock, but containing a large 
amount of black hornblende, giving the whole a dark colour. This appears 
to cut die former, but the two varieties are often so entangled with each 
other, that it would be difficult, without examining a large area, to deter- 
mine which is the intrusive rock. This is characteristic of the whole 
district, along the line examined, from the head of the Lac des Quinze 
bay to the foot of Lake Opasatika, a distance in a north and south direc- 
tion of aboat fifteen miles. There are also many veins of coarse granite, Gnmite Teins. 
consisting usually of vitreous quartz, red feldspar, and brown or greenish 
mica. The feldspar is occasionally milk white, giving a white or light 
grey rock. It is plain, however, that the staple rock of this district is 
gneiss, which was observed, especially in the northern part of the above 
mentioned fifteen miles, to pass mto a distinctly stratified schistose rock 
chiefly composed of quartz and mica. The best instance of it occurs on 

the upper part of Lake Opasatika, just above where, going northward, the lAkoOpMatika. 

lake suddenly contracts in width from upwards of half a mile to six or 

eight chains. Here a well defined micaceous gneiss was observed, very 

regularly and finely stratified, the dip being S. < IT. Wherever the 

stratification appeared in this locality, the strike usually approached east 

and west, with a dip to the south, the inclination apparently becoming less 

going northward. 
Continuing northward, the rock on the lower part of Lake Opasatika, 

where it is well seen, is the same fine-grained granitic gneiss, but it is not 

80 much cut up and disturbed by veins and dykes as the above, and it is 

generally quite distinctly stratified, the bedding being often shown by the 

occurrence of lighter and darker bands, owing to the varying amount of 

dark mica in the rock. The same rock occurs all along the lake for about 

nine miles, and then gives pladb to a series of slates and schists similar to 
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It seems to occur here in the form of a low anti- 
southerly ID the lower portion of these nine miles, and 
ition in the upper portion. Epidote occurs occasion- 
peciallj in or near small veins, in much the mauDer 
rock near the foot of Lac dea Quinze. 
th end of Lake Opasatika, aa already stated, these 
s place to others of an entirely different character, 
he lake is much wider than the lover half, the width 
wo miles. From the east aide a bold tongue of land 
extends more than half way scroes, the extremity 
and divided into two small promontories by a nairow 
the edge of the water round the lower promoutoiy 
of a dull grey micaceous schist, much resembling the 
he slaty aeries of the Quinze, but more micaceoos aod 
rsely schistose. This is overlaid by a ra&er compli- 
arying series of strata which the time at my command 

examine very minutely. First, there is a thickness 
feet made up almost entirely of foliated brown mica. 
ed, and oft«n folding round what appeared to be noda- 
[uartzite often nearly a foot in diameter. Succeeding 
' or forty feet of quartzites and homblendic schists, in- 
ining large quantities of magnetic iron, always fiaelj 
ig exactly the appearance of having been ori^nall/in 

1 sand. Along with these there is also a layer eight 
made up chiefly of magnetic pyrites. A specimen of 
bmitted to Dr. Harrington was found to contain traces 
lit. Above these quartzites there is a conaderable 
re Bteatitic rock and st«atitic schists, with probablv 
hese steatitic rocks conttun numerous minute grains 
stals 6f magnetic iron. The dip is to the eastward. 
1 40°, but the rocks are much disturbed. The northem 

of land above described is made up of massin 
jvidently a dyke, running apparently, in a direction a 

losite, on the west side of the lake, similar rocks are 
still more irregular. Crystalline diorite occurs in the 
rke, and is no doubt a continuation of it. Immediately 
iorite there is a large exposure of masmve greenish-grej 
B to the north of it mica schist occurs along the shore 
> give the idea that an anticlinal axis occurs beneath 
ke. There are also on the west shore some exposares 
ilcose slate containing great numbers of cnbical crT^- 
some of them more than half an inch in diameter. Its 
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dip of all these rocks is so irregular that it was found impossible to form "f^ 

any correct notion of their general attitude. Similar rocks, however, • 

are well seen a little farther north, towards the height of land, and the 
strata are more regular, the dip being usually N. by W. Proceeding 
up the lake, no rock was seen for about two miles, beyond which on both 
shores there are large exposures of coarse mica schist ; but as higher 
strata are reached, the rock becomes finer grained and more compact, and 
is associated with close-grained homblendic slate, precisely similar to that 
on the Qainze. The dip, as already stated, is northerly, generally some- 
what to the west of north. The inclination is at first from 20® to 40®, 
bat increases on going northward. 

At the head of the lake, the rocks last described are succeeded, in . 

ascending order, by conglomerate. The matrix is usually a dull greenish congioroentM. I 

fine-grained sandstone or quartzite, and the imbedded pebbles consist of 
syenite, greenstone, chert, and white quartz. They appear to be all 
rounded, and are usually small, but are occasionally nearly a foot in 
diameter. Sometimes the rock is chiefly made up of these pebbles, but 
sometimes they are sparsely scattered through the matrix. From this to 
the Height of Land, the distance is about half a mile, and there a similar 
rock was observed ; but at an intermediate point it is a hard greenish-grey 
slate, the slaty structure not very well developed, and the rock apparently 
dioritic. All these rocks appear to dip with tolerable regularity a little 
W. of N., and the angle of dip at the head of Lake Opasatika is from 
70^ to 80°. 

Continuing northward, across the last mentioned conglomerate, and 
over the Height of Land portage, the rock exposed on §k small lake beyond Height of Land 
the latter is dark greenish diorite, with little or no appearance of strati- SiJtaw^gogig. 
iication. From this lake, which is about a mile long, the head of Lake 
Matawagogig is reached by a small tortuous stream without any rapids. 
The distance from the Height of Land portage to Lake Matawagogig is 
about two miles, and the direction a little west of north. Here the rocks 
are similar to those between the head of Lake Opasatika and the Height 
of Land, but the conglomerate, of which, however, not much was seen, 
is finer, having a very hard, close-grained matrix, and closely resembles 
the slate conglomerate of Lake Temiscamang. . The distance across the 
measures to this point, from the part of Lake Opasatika where this series 
of strata with a regular northerly dip was first observed, going north- 
ward, is about five miles ; while from the point where the micaceous schist 
first appears, succeeding the gneiss, the distance is about ten miles. 

It will be seen by these observations that on Lake Opasatika we crossed 
the boundary line between the two great classes of rocks described in this 
report, the gneissoid division being on the south, and the slaty and dioritic 
division on the north. It seems probable that, from where this line was 
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nr the head of the Quinze, it mas nortbvard for a few miles, 
1 thrown to the westward, how far I had not the means of deter- 
[t may curve round uninterruptedly to Lake Opasatika, or it 
«rcepted by the gneissoid rocks just described, extending irest- 
in ^milar rocks met with later in the season, about twenty-fire 
e west, on the River Blanche. The former sappositton seems 
irobable, and I hare so indicated it, prorisionally, on the accom- 
ap. 

mile and a half sonth-wfistward of the head of Lake Matawago- 
ist on the north side of the Height of Land, two remarkable hilla 
inaiderable height above the surrounding country. AU the way 
foot of Lac des Quinze, the country ia comparatively low, no 

seen wluch appeared to rise more than 150 feet above that 
tieae two hills are more than TOO feet above it. The two &ce 

in a south-west and north-east direction less than half a nule 
I at a distance of twelve or fifteen miles in a direction W. by S. 
similar hill is very conspicuous, and is said by the Indiana ta 
lest hill in this part of the country. We ascended the hi^er 

nearest ones, reaching it from the small lake already mention' 
north side of the Height of Land, the (Urectdon being about west, 
itance about a mile and a-half. first, we passed over some low 
iting of dark greenish diorite, similar to that seen on the lake 
li we started ; then for a short distance over flat ground where 
ere seen, beyond which, on the slope approaching the high hill, 
were met with, of a fine hard bluiah-grey slate. The flnrnmit 
1 itself jras found to consist of very hard close-gnuoed grey 
It was observed to contain what seem to be very small pellucid 
[uartz, and occasional small crystals of feldspar, the whole wes' 
vwu. This rock seems to compose t^e whole summit of the 

is about ten chains across. So far as seen, it is perfectly 
roughont, without the slightest indication of lines of depoation, 

udes, except the north, forms vertical cli&, apparently tvo 
indred feet high. The height of the summit of the bill above 
awagogig was found to be 690 feet. The other hill, which is 

so high, is separated from this one by a very deep, narroK 
t preaents exactly similar appearances, as does also the more 
3 already mentioned, so much eo that it seema very probable 
e competed of wmilar rock. 

ko summit of t^e above hill, a good view ia obtuned of the siu^ 
iountry, and it was observed that on the north a series of lulls 
St and west for many miles. These hills are not so high as the 
rhich they were seen, though many of them are probably not lesi 
eet above the general level ; and instead of rising, like it, square 
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and precipitous, they are all rudely cone-shaped, and appear to be mostly 
isolated. They form a conspicuous feature over a large extent of country, 
and will be agun referred to. 

From Lac des Quinze to the small lake which occurs at the foot of the 
Height of Land portage, a distance of about thirty miles, the rise is only 
about ten feet : thence crossing the portage, three-quarters of a mile in 
length, there is a rise of about sixty-fire feet in the first eight or ten 
chains and then a gradual descent of forty feet to another small lake, the 
water of which discharges by the Abbitibbe Ri?er, the fall in which, to 
Lake Abbitibbe, is about fifty feet; and therefore the latter lake is about 
fifteen feet lower than Lac des Quinze. As this lake has been estimated 
to be about 260 feet above Lake Temiscamang, and as the latter is 
612 feet above the sea (Geology of Canada, 1868, page 6) the height of Height of Lake 
Lake Abbitibbe above the sea is about 847 feet. Abbitibbe. 

Continuing northward to Lake Abbitibbe, we passed through Lakes 
Matawagogig and Agotawekaim, respectively eight and six miles long. 
These are connected by a small stream, with four short portages, the dis* 
tance being about eleven miles. On this part of our course, we passed 
through the hilly country referred to above. With the exception of an 
island in the upper part of Lake Matawagogig, composed of reddish 
granite probably mtrusive, the only rock seen all the way is a hard, fine- 
grained, greenish-grey diorite, in which no appearance of stratification y^^^j^ ^^^^ 
was observed. In most places, the rock is more or less vesicular, the '^^'' 
vesicles being usually filled either with calc-spar or white quartz. It also 
contains, usually, more or less pyrites in disseminated grains. 

A few chains below Lake Agotawekami, the outlet of that lake joins the 
Abbitibbe lUver, flowing from the south-west, and this we followed down 
to Lake Abbitibbe, a distance of about nine miles. The massive diorites 
were not traced farther than to within a mile or two of the foot of Lake 
Agotawekami, where they give place to obscurely stratified, dark greenish- oioritio slates, 
grey, dioritic schists. These seemed to have a strike approaching east and 
west, as did also a somewhat similar rock at a short portage a little over a 
mile below the lake. At an intermediate point, however, a rock was ob- 
served which appears to be an impure limestone. It is very close-grained Limestone, 
and homogeneous — slightly saccharoidal — in texture, of a light grey colour, 
but somewhat harder than orcQnary limestone. As the locality was not 
ezammed very minutely, the extent of it was not ascertained. About a 
mile below the portage, a somewhat similar calcareous rock occurs, but 
differing in being mottied with greenish and pale pink spots. This rock 
appears to be partly composed of serpentine, and a. specimen of it is at serpentine, 
present under examination. 

A track survey of the route followed by us from the Ottawa to Lake snrvey by Mr. 
Abbitibbe, was made several years ago by Mr. Lindsay Russell, P.L.S.,^^^^ '"^' 
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Bay Co. 'a poet is sitaated, and strikes across to the north shore, where it 
again turns westward. After following the north shore for a few miles, it 
continues westward through the lake, (having some of the islands on one 
side, some on the other,) cutting a thin slice from the north side of a 
mallet-shaped peninsula extending more than half way across from the 
south side, and situated towards the west end of the lower lake. Still 
continuing westward, it passes to the south of the Narrows, curves round 
to the northward in the south-east part of the lower lake, returning on itself 
in a north-easterly direction, so as to include a space of which the width 
is twelve or fourteen miles. It would appear, therefore, that this is the 
western extremity of a band of these rocks coming from the eastward, or 
probably, considering the prevailing strike of the contiguous stratified 
rocks, from a direction north of east. I have no means of forming even 
a conjecture as to how far they may extend in this direction. 

The gneissoid rocks on this lake, as far as they were examined, are GneiMoi* 
uniformly massive and coarse-grained in texture, and usually of a light 
grey or brown colour. They are chiefly composed of vitreous quartz, 
white or light flesh-red feldspar, and brown, sometimes greenish mica, in 
large scales and flakes, the latter being in most cases parallel with each 
other. Sometimes the mica is partially or wholly replaced by hornblende. 
At the western extremity of the area occupied by these rocks, in the 
vicinity of the Narrows^ the gneissoid structure is generally obscure, and 
sometimes could not be seen at all. Near the lower end of the Narrows 8y«nitio ro«k» 
on the east side, a coarse grmned syenitic rock was observed, which con-^^ ' ^^^^ ^ 
tained a considerable amount of magnetite. 

The schistose, or slaty rocks, which, as already stated, occur over the scuisuwe rocka.- 
greater portion of the lake, have a strike for the most part parallel with 
the line indicated as the boundary of the gneiss. It cannot be said, how- 
ever, that they were actually seen to curve round the western extremity 
of the band of gneiss included within this line, as no exposures of rocks 
showing stratification were observed in this locality ; but in the case of 
the subordinate curve indicated on the map as occurring near the east end 
of the upper lake, they were plainly seen to conform with the outline of 
the gneiss. The general strike on the south side of the gneissoid area, as 
seen along the south side of the upper lake, varies but little from east and 
west ; and usuaUy where they were seen within a mile or so of the gneiss 
the strata are either nearly vertical, or they dip away from the gneiss, the 
angle of inclination being sometimes as low as 45''. About the middle of 
the upper lake, however, the strata, in many places, dip towards the 
gneiss, at angles varying from 45'' to 70° or 80'': but this is usually at a 
considerable distance from the latter, and the locality shows indications of 
disturbance. The strike of the similar rocks occurring on the north half 
of the lower lake, where it is generally well seen, is about B. by N., a 
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action which wotild cany them along the north dde of the gneissoid 
a. The dip is seldom less than 80", and it seems to be abont aa often 
thward aa northward. 

OS a prominent point, aboat the middle of the west side of t^e lower 
e, there is a small bland, not more than mx or eight chains long, 
ich is composed of a dork green, rather soft rock, with spliotei^ 
itnre and resinous Instre, and weathering a doll white. It is bo 
mgly magnetic that oar compasses were found to be qnite useless 
this island. This rock proves to be serpentine, and specimens of it 
ng, at your snggestion, handed to Dr. Harrington for examinadon, it 
I found to contain gnuns of chromic iron. 

^.t several points along the sobth ade of the upper lake there are ex- 
nres of a rock somewhat dmilar to that described on page 125, as having 
n observed on the Abbitibbe lUver about a mile below the portage, and 
ch is supposed to be partly composed of serpAtine. This was observed 
)fl; towards IJie east end of the upper lake, but it was also noticed on 
south-east part of the lower lake. It was not here seen in titu, but 
;e angular masBes of it were seen on the shore of the lake, in a loc^l; 
ire no other rocks were met with, their appearance being soch that 
re can be little doabt they were not far removed from the parent bed. 

the localities where this rock was observed are on a line which is 
roximately parallel with the general strtiie of the rocks. 
Lt many points, especially along the south side of the lake, there are 
'fi exposures of dark green crystalline diorite8,pas3ing into dioritic schists 

having a close resembhince to those of the Quinze. These nanally 
ear to be destitute of any appearance of stratification, but as in tbe 
) of the Quinie diorites, the bedding is occasionally shown by the 
urence of thin, angular layers of quartrite, here approacliiDg the 
racter of chert, with thin layers of magnetic oxyd of iron, the quantity 
he latter seen, however, being insignificant. Much of the diorite abo 
SiDS epidote, which is another point of resemblance to the diorites seen 
ihe Quinze. 

ieddes these crystalline diorites, there are hills along the south uda of 
lake, which, as far aa examined, are composed of the same light greemah- 
7 compact diprites already noticed in speaking of the hills observed 
g Lakes Matawagogig and Agatawekami, and the connecting stream. 
y are precisely similar in appearance, and from one of them winch was 
nded, and which rises to a height of about 400 feet above the lake, 
country was seen to be studded with them as far as the eye can 
h, looking southward as well as oast and west. Diorite similar to that 
:h composes these hills, was also seen at the falls on the Abbitibbe 
;r, abont seven miles below the lake. 
I regard to tbe stratigraphical relation of the two classes of rocks on 
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^s lake, tiie only fact which I haye to offer is, that at the only two locali- 
ties where they were observed to approach within about a quarter of a 
mile of each other, and where both showed stratification, both have the 
flame dip. One of the localities is on the point on which the Hudson's 
Bay Company's post is situated, where quartsdtes and slates are exposed Quartzito, siats 
on the west, and gneiss on the east side, both dipping to the westward at 
an angle of about 50^. The other locality is twenty miles further west, 
where, at the ^^ mallet-shaped peninsula " already noticed, both were seen, 
within a very short distance of each other, with an east and west strike^ 
and nearly vertical attitude. In both these cases, the only indication of 
stratification in the gneiss is the parallelism in the arrangement of the 
different minerals composing it ; but this is quite distinct and regular. 

Survey of the Biveb Blanchb. 

Having returned to Temiscamang on the 27th of August, we started on 
the 4th of September to commence the survey of the Biver Blanche. This Birer Bumche. 
survey was carried from the mouth of the river, at the northern extremity 
of Lake Temiscamang, to a small lake about three miles in diameter, 
known by the Indians as Round Lake. Bound Like. 

The upward direction to the north-west side of Round Lake is N. 36^ W., 
and the distance, in a straight line, about forty-four miles. Following the 
stream the distance is neariy sixty miles. 

Ascending the river, no rock exposures occur for about twenty-five 
miles, the stream flowing for that distance, with a rather strong current, 
bat no rapids, between banks of clay and sand. Above this there are 
occasionally exposures of crystalline diorite for several miles, suc-Dioriteand 
ceeded, a little further up, by chloritic and dioritic slates. Of the former diormo siatM. 
there was very little seen, and the slates were observed only along the 
edge of the water, at the foot of high cliflb of clay and sand. 

For a distance of ten nules in a straight line, above the chloritic slates, 
the only rock met with is granitoid gneiss, very similar to that of Lake onnitoid 
Abbitibbe. like the latter, it is uniformly coarse-grained and light grey 
or brown, occasionally red, in colour. On the south-east side the strati- 
fication of this rock is well shown, both by the usual parallel arrangement 
of the constituent minerals, which is here very distinct, and by the occa- 
sional alternation of coarser and finer layers. The dip and strike, the 
latter about N. by E. and S* by W., are exactiy the same as those of the 
slates to the south-east, which, though not seen in contact with the gneiss, 
were observed at a distance from it not exceeding eight or ten chains. 
The dip being always nearly vertical, it was found impossible to determine 
wluch are the uppermost beds. 

On the norfh-west side of the gneissoid area, which extends to Round 
Lake, slates are again mdt with. The principal exposures examined are 
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oat immediately in contact with the gneiaa, and are chiefly hard grey- 
aceouB and hornblendic echists ; hut a little more distant from the 
ias it has a greater reaemblance to the slates described above. The 
ke bemg D. by N. makes an angle of about 45° with that of the latter. 
> dip, though sometimes to the northward, appears to be oanally to the 
th, and at a very high angle. In one place the dip is 8. E. < 55°, 

the rocks in this locaUty are much disturbed, and are cat up by- 
lerous dykes of diorite and porphyry, from six inches to as many feet 
B. The slates are exposed on this lake for about a mile across the strike^ 
n they are cut off by a rock which appears io be intruaire. It much 
imbles ordinary red syenite, but was not observed to contun quartz, 
ig made up of large grains of a rather dark red feldspar with a smaller 
lunt of greenish hornblende, and sometimes a little epidote. This 
irs all along the north aide of the lake, but I have do meana of knowing 

far it extends beyond the lake. 

Lac DBS Qdinzb and Laeb Mijicowaja. 
[aving again returned to Temiscamang, on the 17th of September, 
i the survey of the Blanche, I paid off the two Indiana who had beea 
aged for the short term of about two weeks which it was expected 
lid be required for this trip ; and notwithstanding that they expressed 
nselves well pleased with the treatment they had received, as well as 
1 their pay, it was found impossible either to induce them to re-engage 

procure others to take their places ; the chief reason being, no doabt^ 
; the hunting season bad commenced, and ail the Indians were eager 
;et away to their hunting groclhda. We were therefore unable to make 
her surveys with the micrometer telescope, as to do so we should have 
aired two canoes, and as we had now only the two white men who had 
a with us the whole season, we could man only one. Under these 
umatances it was thought advisable to devote the remiunder of the 
i still available for our work, to making a further examination of the 
IS on the Quiuze, and exploring the upper portion of Lac des Qainxe and 
:e Mijicowaja, (another lake-like expansion of the Ottawa, and occur- 

1 immediately above Lac des Quinze,) which lakes extend for about 
ty miles to the eastward from the point where, at the foot of the first 
led, we turned northwa'rd going to Abbitibbe. These lakes, as well 
he Ottawa River both above and below them, having been already sur- 
ed and mapped, and no further measurements being necessary in or- 

to fix the positions of the rocks observed, a single canoe was aufficienc 
this trip. We accordingly set out once more from Tenuscamang oa 

2-Otb of September. 

Phe facts ohttuned during tiiis excursion in regard to the rocks of the 
nze and of the western portion of Lac des Quinze have been embodied 
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in the account already given of them. The only rock met with farther 

east is gneiss, occasionally passing into hornblendic and micaceous schist Gneiss paaeuiff 

of a coarse texture. The latter is seen occasionally along the shores of die and mica-* 

the upper part of Lac des Quinze, where, as already stated, the direction 

of that lake is north-east for fifteen miles, apparently conforming with the 

strike of the strata, which dip north-westerly at a high angle. The gneiss 

is generally reddish and rather coarse-grained, with obscure bedding ; but 

it is often grey in colour, and is also occasionally, regularly and distinctly 

stratified. Along the upper part of Lac des Quinze the gneiss forms hills ^^ ^long 

which rise sometimes from 200 to nearly 300 feet above the level of the 

lake, being the highest hills seen between Lake Tenuscamang and the 

Height of Land on the route to Abbitibbe. 

Having ascended the Ottawa for several miles above where it &lls into 
lake M ijicowaja, and the season being now too far advanced to allow the 
ascent of this river to be continued sufficiently far to make it probable that 
any important results would be attained, we returned to TemiscamangBetarntoi:^ 
reaching the fort on the 12th of October. After a delay of a couple ^' 

of days, owing to a severe storm of wind and rain, we set out for home, 
reaching Ottawa on the 21th of October, v 

Economic Minerals. 

Copper. — Li several localities copper pyrites in small disseminated copper oiw. 
grains, and small quantities of the green carbonate of copper, were ob- 
served. The latter was noticed particularly in small veins in the diorites 
and dioritic schists below the eighth portage on the Quinze. At the foot 
of the seventh portage, which leads from the Ottawa to a small lake on the 
north side, copper pyrites associated with iron pyrites was observed dis- 
seminated throughout a bed, about three feet thick, of a greyish folds- 
pathic rock. The quantity, however, both here and at the other local- 
ikies where copper ore was seen, is not sufficient to render it of economic 
importance. 

Iron, — Magnetic iron was met with in several localities. The most im- iron ore. 
portant of these is that already mentioned, on the eighth portage of the 
Quinze, which leads from the Ottawa River, immediately below the point 
^here, after flowing northward for three or four miles, it turns abruptly 
round to the south-west. The portage is on the south, or left hand side 
of the river, running in a direction about south-east to a small lake in a 
narrow ravine, and is not more than a quarter of a mile long. The iron ore 
crosses the portage near the upper or south end. It occurs in the form 
of layers firom the thickness of paper to about an inch, and is interlami- 
luited with similar layers of whitish, grey and dull red, fine-grained 
quartzite. The iron*ore constitutes probably from a fourth to a third of the 
whole, and as ilie thickness of the whole band is about thirty feet, the total 
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^ the layers of iron ore would ]a«bably not be less than eight feet, 
ras traced along the stnke fo^ aboat a hundred yards. Mag- 
>f iron was obseired under umilar conditions at several points on 
, and on the next above, bnt in much smaller quantity. Thia ore 
on lake Opasatika, about six nulee south of the Height of land, 
ibitibbe, it was observed on the south side of the upper lake, 

the west ade of the lower lake. At none of these looalitiea, 
as it found in important quantities. 

c Iron Pyrxtet. — A bed, eight or ten inches thick, compoaed 
lagoetic pyrites, was observed on the west side of lake Opas»- 

looality already described as the first where, in going nortli, 
id and granitic rocks of the southern part of that lake are found 
ren place to the crystalline schists and con^omeratee of the 
tft. It is associated with siliceous layers containing a large 
of magnetite. 

— This rock occura largely in the same locality as the last ; con- 
sposures, as has been stated (page 122), occurring on t^e west 
LO OpasatJka. Steatite was also observed on the Quinze, near 
end of the island, on the south side of whioh are situated the 
L and tuzth portages. 

SUUei. — On the fifth portage of the Quinze, some of the dark- 
light greenish-grey argillaceous slates which are there exposed, 
f perfect cleavage, and would probably be well adapted fbr roof- 
as. 

Tdibbb. 

nd red pine are found over the whole region examined, and are 
OS rare even as far north as Lake Abbitibbe; but on this Lake, 
Eception of a few healthy-looking individuals, about six feet in 
nee, observed near the outlet, they are all very small and 
od are confined to the numerous islands and points. They are 
dant and of excellent quality on the slopes of the hills along both 
i Height of Land. When ascending the hill described asrisag 
it of TOO feet above lake Matawagogig, on the north dde of 
t of Land, several fine trees were measured and found to be 
t to nine feet in circumference, at a height of four or five feet 
^nnd ; and &om the summit of the hill, groves of white {une 
rved in all directions. White spruce, yellow birch and cedar, 
ilerably abundant, and of good size, fine specimensof the latter 

and straight — were observed, chiefly in hollows among the lulls, 

,th side of take Abbitibbe. 

of white pine are conspicuous along the shores ot Lakes Opa- 

Obikoba, generally a little distance from the water. Both red 
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and white pine are met with, but not abundantly^ on the lower portion of o^er piM 
Lac des Quinze ; but with one exception, probably the best timber seen by 
US during the summer is that which grows on the hills on both sides of the 
upper part of Lac des Quinzes and the lower part of Lake Mijicowaja. 
The exception mentioned is on the Quinze, in the vicinity of the fourth 
and fifth portages, where there is a great quantity of very fine pne, both 
red and white. There is very little pine on the Blanche, the only speci- 
mens observed being a few very small ones near Bound Lake. 

Sugar maple is tolerably plentiful round the head of Lake Temisca-s«8ttm»p>** 
mang, but was not seen further north. The same remark applies to swamp 
maple and white oak. Large numbers of these grow on low level land 
near the mouth of the Blanche, and also, in smaller quantities at the 
mouths of other rivers falling into the same lake. Hemlock is abundant on 
the lower half of Lake Temiscamang, but no specimens were observed as 
far north as the Hudson's Bay Company's post. 

The most abundant tree in this region, north of the limit of sugar 
maple, is aspen, after which come canoe-birch, spruce, Banksian pine, and ^^» ^*«*' 
Canada balsam. Elm and ash occur occasionally on low flats as far north 
as Lake Abbitibbe. 

Soil Ain) Climatb. 

The whole region examined, extending northward from the mouth of the 
Montreal River, which is about thirty miles south of the head of Lake 
Temiscamang, may be pretty correctly described as a level clay plain, i^ei city 
with a great number of rocky hills and ridges protruding through it. 
There is a marked distinction between this region and the country to the 
south. The unyielding Laurentian rocks of the latter maintain a uni- 
formly high surface, considerably higher than the level at which the 
clay is found ; while the softer slates and schists which occupy so large 
a portion of the country further north have been largely removed by 
denudation, leaving only the harder rocks — diorites, quartzites, and 
conglomerates, —to form more or less isolated hills, surrounded by arable isolated hiiis. 
clay land. 

The height of the clay appears to be pretty uniform throughout the Height^ the 
whole region. Around Lake Abbitibbe it is about thirty feet above the 
level of the lake, which ^as estimated to be 245 feet higher than Lake 
Temiscamang, giving 275 feet as the height of the clay at Abbitibbe above 
Lake Temiscamang. On the upper part of Lac des Quinze it is occasionally 
seen along the edge of the lake, and rising about twenty feet above it ; 
and therefore as the latter lake is supposed to be about 260 feet above 
Lake Temiscamang, its height above that lake would be about 280 feet. 
On the Blanche, the highest clay plains, about thirty-five miles up the 
river, are nearly on the same level with Bound Lake, which was esti- 
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275 feet above Lake Temiscam: 
portages between Lac des Q 
^ve a greater height than the f 
le Height of Land portage — 
)be or 805 feet above Temiaca 
ghts and addmg it to 612 fee' 
'e the sea, we find that the h 

IB about 900 feet. 
It areas of arable land are on tl 
On the Blanche, the banks are 
dinary eummer level of the rivi 

height, Btep bj step, until th 
m 100 to 150 feet above the 
nd Lake, no rocks are seen, i 
the face of the clifi. Towardi 
ippeare above the level anrfac 

the river all the way to Round 
y a rather coarse brown sand, 
laid by clay. Six or eight mil 

upwards of a hundred feet h 
, while at the base and aumm 
nd in the valley of this river 
3and, perhaps in nearly equal 
B probably, on an average, not 1 
On the lower levels, a good d 
[lie higher levels have been 
y repeated fires, 
litibbe is surrounded on all sid< 
points, howerer, the rook rises 
ciaUy the case along the south e 
bills, already described, appro: 
rally a strip of clay land along 
e north-westward, the clay leve 
own that it extends in this direi 

cres of this clay soil are col 
post at Abbitibbe, and vrith se 
at present is potatoes ; but I w 
f the farming operations, C& f i^ 
irty years at Abbitibbe, but wa: 
i Province of Quebec,) that s 
been tried in former years, and 
isbt that all the ordinary cereal 
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faWj at Abbitibbe as on the St. Lawrence. Such an opinion from 
who has been for so many years practically engaged in the cultiral 
the soil, is worth recording, and ought to be reliable. 

Indian com is grown at more than one locality near the head of 
'Temiscamang, and is said to ripen well. I am able, personaUy, to 
to this, aa I was shown some good ripe ears, which had been grown 
the summer of 1872, on the farm of Mr. Angus McBnde, at the h 
the lake. It ahtnild be said, however, that the locality ie perhaps uni 
advantageous, as, be»dea being close to the lake, it is particular! 
/sheltered on all sides, except the south. 

I have the honour to be, 
Sir, 
Tour most obedient servant, 

WALTER McOU 
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hich I have now the honor to lay before yon c(hi- 
restigationB made during the snnuaer of 1872 in the 
ody partly described in my report for 1871 ; namely^ 
Ji Burgees, South Sherbrooke and Bathnrat in Lui- 
id South Crosby in Leeds county ; and Olden, Oso, 
ind StorringtoQ in the county of Frontenac. These 
:, being still in progress, it vill chiefly contain fur- 
exploratiouB which have been in progress Eonce the 
jrt on HasHngs County (Report of Progress, 1866— 
ad which have been steadily carried on Irom this 
fly direction through AdcUngton and Frontenac to 
>or. Respecting these explorations I have already 
)rief reports or summariea of the progress made, 
shed in the respective Reports of Progress for the 
-71 and 1871-72. In the present report further 
jcting the geological structure of the region, and 
inied by a suitable map on the scale of four miles to 
which may be considered a second edition and ez- 
llingB county accompanying my report for 1866-69, 
Summary Report for 1870, where it is stated that 
ime important topographical information not given 
ished map. 

to describe the geology of the section of country 
diately engaged my attention during the past two 
ive a description of the characters and distribudoa 
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of a series of rocks met with in the comilies of Addington and Frontenac, Roeki oi 
lying between Hastings county and the coonties of Leeds and Lanark. Front£u"' 
These rocks separate the troughs or ba»ns of rocks of Hastings county ^^^ ^' 
from similar troughs, now being traced out through Burgess, Crosby, Bed- 
ford and Loughboro' townships. I shall therefore go back to a point 
where the map and report on the couniy of Hastings terminated, and 
proceed in my description thence in an easterly direction in the order in 
which the yarioud explorations were made. The geological features of the 
whole of the country examined naturally divide it into three parts, namely coantrj diyid* 
a western, a middle, and an eastern section, occupied respectively by the Motioiu. 
two sets of troughs and the series of rocks which, as above stated, separ- 
ates them. The western section, of which this report chiefly treats, em- watem seo- 
braces the great granitic areas of Elzevir, Ealadar, Anglesea, Effingham, 
Abmger and portions of Miller and Canonto townships ; the granite and 
gneiss areas of the northern portions of Kennebec, Olden, Oso and south- 
em portions of Barrie, Clarendon and Palmerston townships ; and the 
intermediate series of crystalline schists, slates and crystalline limestones, 
ah*eady noted (Report of Progress 1870-71, pages 310-11,) as stretching 
from the north-eastern quarter of Kaladar township, north-eastward into 
Levant and Darlittg townships. 

The middle section comprises the southern two-thirds of the townships Middle mouob. 
of Ealadar, Kennebec, Olden and Oso, and the whole of South Sher- 
brooke and Bathurst, through which are spread out a great volume of 
granitoid gneisses, schists and crystalline limestones, with magnetic iron 
ores, and some deposits of apatite or phosphate of lime. And lastly, 
the eastern section embraces the townships of Burgess, Crosby, Bedford, Eastern lectio*. 
Loughboro' and Storrington, including the great phosphate-bearing area, 
and in which granitoid gneisses, pyroxenic schists, crystalline limestones 
and dolomites with serpentine occur in lengthened irregular trough-like 
forms, oflen repeated, and to the south-eastward, passing under the un- 
conformable sandstones and limestones of the Lower Silurian series. The 
rocks of this section appear to lie conformably on the red gneisses and 
limestones, which represent the middle section, and in their general char- 
acters bear a strong resemblance to the formations described by Sir RMembiuioe to' 
W. E. Logan as existing in the neighborhood of Grenville on the Ot- GrenTiiierock.. 
tawa river, — a fact which will be again referred to. It may be further 
stated that the western section had never been previously geologically 
examined, but that in the middle and eastern sections some investigations 
bad already been made by Mr. A. Murray, det^ls of which are given in ^If^^^^"* 
his report for the years 1852-53, now unfortunately out of print; and j^^ sir w. £ 
by Sir W. E. Logan, whose observations are embodied in the " Geology 
of Canada, 1863." The micrometer measurements, corrections and 
sketches made at that time by Mr. Murray have been embodied* in the 
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icompanies the present report, and I would particalarly 
ownstiips of Bedford and Loughboro' as having ,beea thus 
t the request of a number of persons, more or less in- 
e various lines of railroad at present projected througli 

have also repeated in this report the levels of all the 
i above Lake Ontario, as detenoined by Mr. Murray, and 
■eport above referred to. 

etion. — In the Report of Progress, 1870-71, pages 310 and 
riefly alluded to the general geological structure of thia 
ows :— " In my explorations of 1869 and 1870, the rocks of 
d C, the character of which had been previously studied in 
18 occupied by them in the townships of Madoc, Marmora, 
ko, were followed for a considerable distance in another area 
rently connected at its south-west extremity in Elzevir with 
oticed. This latter basin baa been traced to the north-east* 
the village of Flinton, in Kaladar, and thence through Barrie, 
d Palmerston, into Darling, a distance of about sixty miles, 
than two miles in breadth in Elsevir and Kaladar, but widens 
the north-eastward, and ia limited on either side hj a more 
n of coarse gneissic and granitoid rocks." I also alluded to 
i among these gneisses of " great areas of fine-gruned gra- 
DDEoBtrng of little else than red orthoclase and white quartz, 
apparent marks of stratification," which might either be 
ndigenouB. I wish now to lay before you' some farther 
tbg these elevated regions of coarse gneissic and granitoid 
ig on either side the depression above described; andi 

a more minute description of the characters and distri- 
rooks in the depression itself. The Area occtti»ed by the 
granitoid rocks on the north-western side of the depresfflon, 
townships of Elzevir, Grimsthorpe, Kaladar, Anglesea, 
linger and Miller ; a barren and broken up hilly re^on, only 
sd, and vrith but few roads. That on the south-eastera side 
a Kaladar through portions of Kennebec, Barrio, Olden, 
)B0 and Falmerston, and into Xorth Sherbrooke. In the 

area tiie prevailing rocks are unstrati&ed granites, which 
■ other of the following characters : — 

made up chiefly of Sesh-colored, or occasionally brick-red, 
dspar and translucent quartz ; with somedmes a very little 
I, and occasional crystals of specular iron and iron pyrites* 
aposes a very large part of the area ez&mmed, and appeara 

St. 

d, or brownish, coarse-grained, mottled syenite, composed 
lende and red orthoclase feldspar, in nearly equal proportions, 
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mth a very sparing admixture of quartz, and occasional crystals of iron 
pyrites. 

3. Gleveable masses of flesh-red orthoclase feldspar, often largely mixed 
with black or brownish mica. 

The above three varieties of rock graduate the one into the other. Their 
age is yet uncertain ; but they appear to form the base upon which all the 
rocks yet to be described rest. 

4. A great mass of white, micaceous, granitic gneiss, both coarse and 
finegrained, and in some places without apparent stratification. It con- 
sists of a mixture of white feldspar and greyish quartz, m nearly equal 
quantities, besides a considerable amount of black or brownbh-black mica 
irregularly distributed throughout the mass, and not, as a general rule 9 
showing any parallelism. Occasionally, however, where the mass is much 
broken up by atmospheric or other agencies, large angular blocks are met 
with, in which one or more of the faces are covered with a fine layer or 
coating of mica. 

5. Heavy dark-colored syenite; consisting for the most part of greyish 
and greenish hornblende, greyish-white feldspar, and a sparing addition 
of quartz and iron pyrites. This rock may possibly graduate into the 
coarser varieties of diorite described further on with the rocks of a higher 
series. 

In my report for 1869, (Report of Progress, 1866-69, p. 148,) allu- country oocu- 
sion was made .to these rocks as being very largely developed ^^ from the SK>Te rociu. 
neighborhood of *Queensborough on the one hand, to Mazinaw Lake in 
Barrie on the other ; and transversely from the vicinity of Flinton in 
Ealadar, to the north-west corner of Grimsthorpe." It was further thought 
probable, that they would be found coming to the surface in four north- FouranttoUnaik 
east and south-west anticlinals, forming parallel ridges, and thus spread 
over ^' the western half of Anglesea, and the rough and unsurveyed town- 
ship of Effingham." These statements, which were then partly conjectural, 
have through subsequent explorations been proved correct. It has been 
found that these granites and gneisses occupy a line representing the axis 
of an elevation, starting from near the twelfth lot in the third range of 
Elzevir, ^nd running N.N.E. through this township into Anglesea, and 
thence through the south-east quarter of Effingham into Abinger. They 
are also extensively spread out to the north-westward and south-eastward 
in a number of subordinate transverse undulations. The course of the 
first of these transverse undulations may be represented by a line drawn 
from the south-east to the north-west corner of Elzevir, and passing into 
the adjoining portion of Grimsthorpe, a distance in all of about fourteen 
miles, along which the white mica granites and gneisses of (4) and occa- 
sionally the darker syenites of (5) are the predominant rocks. The white white granite 
granites are particularly well seen along the road known as the- ^^ new Road. 
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road," betffeea Bridgewater and Flinton Village in Kaladar. 
mr from lots seven in the sixth and seventh ranges contumoasl; 
nrteen and fifteen in the tenth range of Elzevir, where the; form 
[-eastern portion of this granitic area. Much of the rock is a 
-ained, white granite, with browniflh-blaok mica irregnlarl; dis- 
through it, and presents no appearance of stratification. Occa- 

however, it graduates into diatinctlj stratified gneiss, in 
e mica is arranged in regular layers. Along the same road ap- 
g the boundary Ime between Elzevir and Kaladar, the darker 
of (5) are the most frequent rock masses ; and both these and 
) gneisses and trranites are here much cut up bj pale-white and 
ia flesh-colored veins, composed almost entirely of a very fiee- 
mixtnre of feldspar and quarts, with here and there a littie black 
:ie. North of the same road in Elzevir, similar white granites 
! remaining portion of the township and, passing into Grimsthorpe, 
abrupt hills or mountdns of condderable altitude. Two of these, 
I the neighborhood respectively as the East and the West Moan- 
situated close to the line dividing the townships of Elzevir and 
irpe, between lots twenty and twenty.eight, in the first and second 
^ the latter township, where they form the most elevated points of 
try. The West mountain rises abruptly to the height of 250 feet, 

its summit a great stretch of country can be overlooked south- 
ards the river St. Lawrence. These hills, or moantttins as they 
d, may be said to form here the north-western extremity or 
he granite mass in the first transverse nndulation. Much of the 
'. a coarse syenitic character, and contains a large proportion of 
'een hornblende, with very sparing admixture of quartz. In>o 
< also abundantly disseminated through the rock in small-sized 
crystals. This rock would appear to pass into a coarse diorite, 
.tire disappearance of the quartz, when the rock is composed of i 
'bite feldspar and a dark-green or greyish hornblende. The red 
)lso occur in many localities throughout the area just described, 
very irregular manner, so as to render it difficult to determine 
in relation to the other rocks. Their greatest developmenE is, 
to be found further north-eastward along the main axis of eleva- 
re they entirely replace the white gneisses. In the vicinity of 

and West Mountains in Grimsthorpe, they are unstratiBed, 

appear to be of more recent dat« than the white mica granites 
than the diorites of division B. (Report of Progress, 1866-69). 
t, however, requires further investigation. The country under- 
w;ks of the foregoing characters, presents a very rough and 
ous suriace. The soil is light and sandy, but littie suited for 
n, and supports a growth of small pines and hemlock. Hence, 
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€he comparatively unsettled state of nearly three-quarters of the township 

of Elzevir, and much of Grimsthorpe. There are, however, to be found 

isolated patches of land suitable for agricultural purposes, as examples * 'Fi 

of which may be given the form of Mr. Amott on the twelfth and JUJ^^™^**'" 

thirteenth lots of the ninth concession of Elzevir, also those of some 

other settlers further northward, on the fifteenth and sixteenth lots of the 

eighth, and the twenty-second lot of the tenth ranges in the same town- 

ship. Mr. Amott's farm is surrounded by bare rounded ridges of white 

granite, but he informed me that the soil was all that could be desired for 

fanning purposes. Proceeding north-eastward from Elzevir we find these 

granitic rocks narrowing in the south-east and north-west comers of Grims- ^'^^^P^^ 

thorpe and Ealadar to a breadth of between five and six miles, owing to a 

transverse north-west and south-east depression which brings in the diorites 

and green slates of a higher series yet to be described ; they then again 

spread out on a second transverse north-westerly undulation to over fifteen 

miles in Anglesea and in the north-western parts of Grimsthorpe and Kal- 

adar. This second extension of these rocks in Anglesea is of a very 

irregular shape, and consequently it was found difficult to draw a line 

which would represent its true axis ; but one drawn from the vicinity of 

the Ealadar Post Office, in the neighborhood of the twenty-seventh or 

twenty-eighth lot of the seventh range of Kaladar, north-westward through 

Anglesea, and into the north-east corner of Grimsthorpe, would probably 

prove to be the most correct. On this line the red granites prevail, and Red gnnites. 

cover nearly the whole of Anglesea, extending from Loon Lake and the 

Scutomatto River, westward into the eastern portion of Grimsthorpe, in 

all a breadth of about nine miles. The north-western part of this area, 

owing partly to the almost impassable nature of the country, has yet been 

only partially examined ; but specimens sent to me by Mr. Murdoch, 

P. L. S., who was then surveying this township, from prominent 

bluffs on lots ten, eleven and twelve of the twentieth range, and lots 

fifteen and sixteen in the sixteenth range, are similar to the granites 

and dark syenites already described as composing the East and West 

Mountains in the southern portion of Grimsthorpe. Wolf Lake, a small 

body of water situated on the comers of Grimsthorpe, Anglesea and woif and Deer 

Effingham, is also entirely surrounded by masses of red granite : as is ^^^^' 

also Deer Lake, eleven miles to the south-eastward, on the boundary line 

between Anglesea and Kaladar. In this last locality the white micaceous 

granites of Elzevir again come in, dipping at a low angle, and appear to 

overlie the red granites. At the time of my visit there were no settlers j 

upon this Anglesea granitic area, which forms the second transverse un- 
dulation ; it, however, had been extensively explored by " lumber-men" 

who had exported a great quantity of first class timber. Excepting a 

*' lumber depot," or an occasional " trapper's shanty," little accommoda- 
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t with, while the abaence of anything like even tolerable 
frequent occurence of brulSa and wind-falls make the work- 
^cal details an exceedingly difficult matter. From Angle- 

maBses — chiefly the red granites — continue north-eastward 
and AbJnger, where they again cover a very large area, 
another and third north-west and south-east transverse un- 
' are, however, first considerably narrowed between Angle- 
am by a transverse depression, the axis of which may be 
ursing midway between Muddy and Stony Lakes in the 
or of Anglesea, north-westerly through Effingham into the 
irtofCashel. This depression brings in a large volume 
; gneissoid and green slaty rocks, which have yet to be 
Effingham and Abinger the outline of the red granites is 
ni indefinite, and so difficult is the access to many parts of 

that for the present I can only describe these rocks as 
^e part of Effingham north-westward towards Wealemkoon 
ive sheet of water situated on the line between the latter 
shby, and probably also a portion of the eastern side of 
astward they pass into the township of Abinger, where 
Bry considerable area extending along the Addington 
n the head of Mazinaw Lake and the Mississippi Road 
iship tbe granite rises into an abrupt chfi', known through 

country as " Denbigh" or " Eagle Hill," respecting the 
if which many fabulous tales are in circulation. It rises 
ight of several hundred feet, and forms an almost complete 
issage of wheeled vehicles in this direction. It was with 
iculty that we succeeded in pressing our horses to its sum- 
1 light waggon-load of camp equipments and providons. 
wever, been informed that the road was in its worst pos- 
t the time of our visit, owing partly to the extreme wet- 
>n, and that now, through the outlay of considerable sums 

been much improved. At the head of Mazinaw Lake in 
rrie, red granite forms the whole eastern and western 
irticularly well displayed around Big Bay in Abinger on 
re, from lota twenty to twenty-five of the first and second 
ere it is seen to be immediately overltud by stratified 
g at comparatively slight angles, and to which we wiU 
latward from Mazinaw Lake the spread of these granites 

diminished. They were found to cover a conadenble 
ith-eastem three-quarters of Abinger township, and thence 
ler township become so intermingled with and concealed 
; gneisses that their further course in this direction could 
ned. They, however, continue to be represented by 
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isolated knolls of red granite, and these appear to occur along the crown 
of an anticlinal through Miller township, on either side of which are 
great yolumes of gneissic strata. 

The rocks immediately succeeding and resting upon this area of 
granite, are also crystalline, hut clearly stratiform. They present a 
variety of characters from very quartzose and. highly crystallme masses 
to schistose. Their dip, where immediately resting upon the granite, is 
almost invariably slight, and may be given as varying from ten to thirty 
degrees ; but rapidly increases in ascending, until the beds are vertical. 
As might naturally be expected, the lowest rocks are the most crystalline. 
They appear to be made up from the debris of the granites upon which 
they rest, and are largely composed of red and greyish orthoclase feldspar, 
greenish or greyish-green hornblende and an abundance of grey and 
translucent quartz. Mica is also generally present in minute scales 
disseminated through the mass. Magnetic oxyd of iron and iron pyrites 
also occur in the form of crystals and irregular grains. It is worthy of 
note here, that among the lowest gneisses, the feldspar, which perhaps 
composes at least two-thirds of the rock, i^ generally ,of a pale flesh-color, 
although occasionally of a brick-red ; while, ascending in the series, 
gneisses of a more uniform greyish color, and containing a smaller proportion 
of feldspar, are met with. In the latter, first hornblende, and then mica, 
form an important ingredient ; then through an almost entire disappear- 
ance of the feldspar, the grey gneisses graduate into quartzose hornblendic 
and micaoeous schists of varied shades of color. It is amongst these last 
that crystalline limestones first make their appearance, and in proximity 
to them the schists and gneisses are generally characterized by the 
presence of epidote, and occasionally by garnets. 

The following are som^ of the chief varieties of rock met with in this vaHetieB of 
gneiss series, continuing, for the sake of convenience, the enumeration ^ete^soiV 
used in describing the granites: — 

6. Whitish grey micaceous gneiss, generally coarsely granular, and 
composed mainly of white feldspar and translucent quartz with the 
addition of black mica. This differs from (4) only in shewing stratifica- 
tion. 

7. Red feldspathic gneiss, generally fine-grained, composed mainly of 
feldspar, which varies from pale flesh-color to brick-red, vitreous quartz, 
black and white mica, and, occasionally, disseminated crystals of magnetic 
oxyd of iron and iron pyrites. 

8. Qneiss, varying in color from a whitish-grey to dark greenish-gray^ 
and having the same constituents as (7) with the addition of greenish- 
black hornblende. In this variety the hornblende and mica largely pre^ 
vail, and the mass often passes into a black mica-schist. 

9. Fine grey hornblendic gneiss, characterized by the firequent occur- 
rence of light yellowish-green epidote in irregular layers and patches. 
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10. Grey gneiss, holding lenticalar streaks of white feldspar, and very 
much resembling an altered conglomerate. It also bears a striking 
resemblance to the so-called ^^ Eje gneiss " of Norway. With 8, 9, and 
10, are also associated some important bands of white crystalline lime- 
stone, holding a great deal of white and occanonally greenish mica. 
These bands of limestone will be again referred to. Respecting tiie 
whit« micaceous granites and gneisses of (4) and (6), it should be stated 
that their stratigraphical position is yet uncertain. They are, for the 
most part, locally distributed, but where most largely developed in 
Elzevir and Kaladar, immediately underlie the green diorites and slates 
of division B (Report of Progress, 1866-69); and probably will be found to 
form a part of this division. 

Immediately to the south of the Effingham and Abinger granite areas, 
gneisses of the characters of 7, 8, 9 and 10, are first well seen south of 
Big Bay on Mazinaw Lake in Barrie township, where they form part of 
the northern border of the depression or basin already mentioned 
(Report of Progress, 1870-71, p. 811} as having been traced from the 
village of Flinton in Kaladar, north-eastward through Barrie, Clarendon, 
Palmerston and Levant into Darling township. They here have a trans- 
verse measurement of nearly four miles, with east and west strike, and 
steep incline to the southward. On the east shore of Mazinaw Lake, in 
lots twenty-eight of the fitteenth and sixteenth ranges of Barrie, a cliff, 
almost perpendicular, rises to the height of from two hundred and fifty to 
three hundred feet. It is known throughout the country as the <^ Great 
<' Gnat Mazi> Mazinaw Cliff," and is entirely composed of a rather thinly bedded reddish 
gneiss, which dips at a steep angle to the southward. The thickness of 
the gneiss at this point is estimated at not less than 5,000 feet. Westward 
of Mazinaw Lake similar gneisses cross the Addington road, immediatelj 
north of lots twenty-five and twenty-six, striking to the E. and W., with a 
steep dip to the southward, and pass into Anglesea, where they cover a 
considerable portion of the north-eastern quarter of that township. East- 
ward of MazinaTiv Lake similar rocks are largely developed in the vicinity 
of the two lakes, known by the Indian names of Kishkebus and Shahbo- 
meka, whence their strike trends more north-easterly through the remain- 
ing northern portion of Barrie and into the south-west quarter of Miller 
township. In this last named township gneisses were found to be largely 
developed around Indian or Buck-shot Lake, Brul^ Lake, Fortune's Lake, 
little or Round Schooner Lake, Big Schooner Lake and Mackie's Lake 
Of this group of lakes, Indian or Buck-shot Lake is the most south-easterly. 
The rocks forming its shores consist for the most part of red granitic gneiss 
— probably a continuation of that at ^^ Mazmaw Cliff," — striking with the 
general lie of the lake, namely, N. E. and S. W., and dipping generally 
to the S. E., on the northern shore irregular, but always steep, on the 
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western shore at from ten to twenty degrees, and at the eastern end of the 

lake at sixty degrees. Along the southern shore the dip could not be 

distinctly made oiit, except near the eastern end, where it is to the N. W. 

< 60°. On the southern side of the principal point, on the eastern shore 

of the lake, very coarse-grained homblendic gneiss was observed, dipping 

to the N. E. < 10^, while on the northern side of the same point, the 

beds were vertical or dipping at a very steep angle. The next lake to the 

"N. E. is Bnil^ Lake. It has a length of about four and one-quarter miles, Bnu^ Lake. 

along the line between the fifth and sixth eonoessions, and its course cuts 

in an oblique direction the general strike of the rocks, which, firom one end 

of the lake to the other, is to the north-eastward. The rock is chiefiy a red Qnaitic intiw. 

granitic gneiss, similar to that noted on Indian and Mazinaw Lakes. Along 

Ihe southern half of the western shore scarcely any rock can be seen, but 

the norihem half, up to the large bay at the head of the lake, is rocky. The 

dip at this part is to the north-west, at angles varying from 10^-20^ ; so 

also along the north shore. The eastern side is for the greater part rocky 

and in many respects resembles that of Mazinaw Lake in Barrie. The 

clifi) however, are not nearly so high, and the dip is comparatively slight. 

Along the northern half of the eastern shore the rocks dip uniformly to 

the north-west at angles of from 15^-30^. On going down the creek from 

Brul^ into Fortune's Lake, in lots twenty-eight and twenty-nine of the sixth Fortone's Lake. 

and seventh concessions of Miller township, no exposures of rock are seen 

for the first half of the distance, but on reaching the timber slide, about 

half way down, an abrupt hill is seen on the left. At its base the rocks 

are concealed, but the upper half of the hill is seen to consist of grey 

gneiss, overlaid by crystsdline limestone. The gneiss is homblendic, and Gneiss and 

'Contains a small amount of a pistachio-green epidote. The limestone is 

white and contains quariz, tremolite and a little glassy actinolite. 

The strike here is very irregular, but the dip is uniformly at a 
small angle. The shores of the creek for the remainder of the distance 
are low and marshy. Fortune's Lake runs a little east of north from lot 
twetity-eight in the seventh, to lots thirty-six in the ninth and tenth 
ranges, a distance of about two and a-half miles, and coincides with the 
general strike of the rocks. At its south-western extremity the rocks are 
not well exposed, but, where seen, are dark grey homblendic gneisses, with 
strike to the north-eastward and in an almost vertical position, the incline 
being slightly to the N. W. The southern half of the western shore consists 
of red and grey gneisses, having the same strike and dip : while the 
northem half is occupied by white crystalline limestone, which conform- 
ably overlies the gneiss. The two small islands (see map) are composed launds of 
of red and grey gneisses which extend across to the southern half of the 
-eastern shore, the whole being clearly a continuation of those observed 
along the north-eastern side of Brul^ Lake. On Fortune's Lake, the gneiss 
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I rises in bills to tbe height of several hundred feet. The UmestoDe 
last noted as occupTing the northern half of the western shore of 
lake, ezten<]s across to the northern half of the eastern shore, 
e, however, it occupies comparatively low land and is but little 
wd. Skead's Creek flows ont of the northern end of Fortune's Lake, 
mns in a north-easterly direction into Mackie's Creek, a distance of 
nd three-quarter miles, the whole of which is navigable f<H- canoes, 
north of the outlet of Fortune's Lake on Skead's Creek, the rock is 
white crystalline limestone, with strike to the north-east and dip to 
orth-west, and thence it was followed along the creek through lots 
'-six, thirty-seven and thirty-eight, of the tenth and eleventh concea- 
to Mackie's Creek near the foot of little or Round Schooner Lake^ 
id which it has yet to be traced. The northern limit of this band 
lestone, which for the present we may call the Fortune's Lake band. 
ot been satisfactorily determined, bat a transverse measurement made 
i northern end of Fortune's Lake shewed a hreadtb of over one mile 
■face exposures ; the dip, however, of these, although for the moet 

the north-west, is sometimes uncertain, so that it is difficult to give 
imate of ite thickness, and I am inclined to the opinion, that the 
repeats itself through freqaent foldings. IJttle Schooner Lake, 
irluch Mackie's Creek flows, is situated towards the north-east comer 
e township of Miller, and is the most northerly of the group of 
under description. Its greatest length is transverse to the general 
ig of the rocks, or north-west and south-east. Immediately upon 
sg this lake from the Mackie's Creek outlet, the Fortune's Lake band 
lestone is lost sight of, and we come on a great volume of red and 
)h ^eiss similar in its characters to that observed towards the 
3m portion of the lake last named, and of wMch there can be no 

it is a continuation. Both shores from the one end to the other, or 
the outlet, to the Narrows between this and Big Schooner Lake, are 
ied by these gneisses, which in places rise to the height of &om two 
je hundred feet above the water. Much of the rock shows no stratifica- 
tnd, when weathered, resembles in general appearance the granites of 
sea and Effingham ; but in many places it shews a uniform dip to Hie 
westward at angles of from 45°-60°. The distance to the inlet or 
ws from the mouth of Mackie's Creek is a little over one mile. 
eding up these Narrows, gneiss was observed for the first quarter of a 
Kill dipping to the north-westward at a steep angle, whenit suddenly 
place to white crystalline limestone. This transverse measuremeit 

1 gneiss, from the Fortune's Lake limestone band to that just men- 
, which, for convenience, we may call the Big Schooner Lake band, 
a distance of about ninety chains, and as the dip averages 45°, the 

ihickness may be estimated at something near 4,000 feet ; this e8ti> 







REPORT BY MR. HENRY 0. VBNNOR. 147 'S'->'0^ 



\ 



»« ^ 



•■.... ^■> 



mate being 1000 feet less than that given for a similar body of gneiss at 
" Mazinaw Cliff" in Barrie township. The rock exposed on the remmn- 
ing quarter of a mile of the Narrows, before coming to Big Schooner Lake, 
is entirely white crystalline limestone, dipping to the north-we^ at < 45,^ J^SSS* SSth 
and with this incline it continues south-westward along the north-western IjSd!"^ * ^^^^ , 

shore of Big Schooner Lake, running parallel to the Fortune's Lake 
band, and only separated from it by the 4000 feet of gneiss just alluded to. 
Big Schooner Lake has a length of nearly two miles in a general north- size of Big 
east and south-west direction, with a breadth averaging half a mile. As 
just mentioned; crystalline limestone occupies the whole north-western , 

shore, where the band ia a little over a quarter of a mile in breadth. * 

The three large islands seen toward^ the centre of the lake, and the 
whole of the south-eastern shore, are composed of red and grey granitic 
and homblendic gneiss, with uniform dip to the north-westward. Proceed- 
ing up the Narrows at the western end of Big Schooner Lake for about a i 
quarter of a mile, we reach the entrance into Mackie's Lake, the general MacWe'siAka. 
bearing or greatest length of which is at right angles to that of Big 
Schooner Lake, or north-west and south-east. Like Little Schooner 
Lake, it is transverse to the strike of the strata. Its north-western half is 
occupied by grey and reddish gneisses ; these being a continuation of the 
bands observed along the south-eastern side of Big Schooner Lake, and the 
dip though almost vertical inclines slightly to the north-westward. Mid- 
way along the lake, the dip lessens to angles of from 35^-45^, and 
both shores are occupied by high bluffs of the red gneiss, which con- 
tinue all the way to the head of the lake, where the dip was observed to 
be at a comparatively slight angle to the north-westward. A short dis- 
tance from the head of Mackie's Lake, and south-eastward from it, a red 
unstratified granite again comes in, similar to that which has been already Granite uke 
described as extensively spread out through Anglesea and Barrie; andseaandBurrie, 
it would here appear to occupy the crown of an anticlinal, and to sepa- 
rate the gneisses and crystalline limestones of !3rul^. Fortune's, Little 
and Big Schooner and Mackie's Lakes, from a similar series of gneisses 
and Umestones occurring further to the south-eastward, and which have 
yet to be investigated. 

So far I have attempted to describe the characters and distribution 
of the rocks over the north-western granitic and gneiss area of the western 
section. I have shown them to consist of great bodies or masses of 
unstratified granite, occupying the highest portions of the country ; of 
grey and reddish granitic gneisses, clearly stratified ; and of white 
crystalline limestones. 

The south-eastern area, occupied by rocks of similar characters, soath-MstBm 
stretches from Kaladar through portions of the townships of Kennebec 
and Barrie, Olden and Clarendon, Oso and Palmerston, into North 
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Id it, the red uDStratified granites, although &eqaently 
ir only in the form of isolated patches of irregular outline ; 
hiified gneisses are continuous. A line, which might be 
'.dial line of distribution, would run from the yiciniiy of the 

Office on the Addingtoo road, through the north-west 
annebec, and midway between Gull Lake in Bartie and 
1 Cross Lake iu Kenebec; thence between Hungry and 
in Olden township, and through the northern part of the 
s into North Sherbrooke. Beyond this, the gneiss region 
ation, and may be said to come to a point towards the 
i Upper and Lower Missis^ppi Rivers near PlayfairviUe in 
nship. Id Kaladar, white micaceous granites and gneisses 
hese contiuue from the neighborhood of the Ealadar Post 
Addington road, through Kennebec, to the outlet of Gull 

township of Clarendon, where they give place to red aod 
wd homblendic gneisses. In Clarendon, the whole of the 

shore of Gull Lake is occupied by obscurely stratified 
s, which continues up to its outlet on the Frontenac or 
., and &om this position extends northward to Fine and 
Jces, and southward along the same road to a poation in 
up, a little north of a point where this road connects with 
lastward through Olden and Oso. 

f lying between the south shore of Gull Lake and CroBS Lake, 
pof Kennebec, is of amoat rugged and barren description. It 
r alternate rocky ridges and swampy valleys ; composed of an 
ttified reddish gneiss, which dips to the south-eastward at a 
' slight angle, and is traversed by dyke-like protrofflons of a 
;ate of quariz and flesh colored feldspar. To these dykes we 
ar. Proceeding north-eastward from the Gull Lake outlet 
indon into Palmerston, we reach the Lower Crotch or Cmtch 
■ei. gneiss rocks are very largely developed, and extend all the 
per Crotch or Crutch Lake,where they agiun form a most barren 
try, unsettled and au£t for cnltiration. The whole country 
30 lakes and Bolton's Creek in Oso township, is likewise 
gneiss of a similar character, and presents the same barren 

The dips could not always be precisely determined, but 
uth-eastward was the most common, and appeared to be at a 

On the north-western side of this area, namely, towards 
iiakes, the numerous streams and small creeks Sow north- 
I the Upper Mississppi Biver ; while on the south-eastern 

south-eastward into Bolton's Creek ; the intervening country 
a water-shed. It is here, that the great impediment occnia 
e of rulroad from Kingston to Pembroke,a fact which I pointed 
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out to parties interested before the projected line was surveyed. Indeed Kiii«ton and 
there can be no doubt that to complete the railway, a considerable deviation Rauwa^. 
will have to be made to the eastward, which would pass from about the 
centre of the township of Oso through the northern portion of South, and 
southern part of North Sherbrooke into Dalhousie township, and thence 
through a most favorable valley into Levant and Bagot townships, beyond 
which there is no great difficulty to be encountered. If, on the other hand, 
this deviation were not made, and the line passed through North and 
South Ganonto and filythfield, almost insuperable difficulties would be 
encountered. 

As already mentioned, this gneiss region rapidly loses its moun- 
tainous character, and narrows on its extension through the townships 
of North Sherbrooke and Dalhousie. It also becomes covered to the 
eastward by a deep soil well adapted for cultivation, and consequently is Good sou. 
thickly settled. Throughout the whole area the characters of the rocks 
are so continually changing that it was impossible to find characteristic 
bands of gneiss which could be traced for any great distance. In many 
localities the beds are nearly horizontal, and consequently a band of gneiss Beds nearij 
which may have only a very small thickness is kept at the surface over a ^^'**<*°.**^- 
wide extent of country ; while in other parts the beds are vertical, or nearly 
so, bringing in a great thickness in a very short distance. The dyke-like Dyke-uke pro«^ 
protrusions amongst these gneisses, to which I have already referred, were 
also noticed by Mr. A. Murray in this section of country, and in his Re- 
port of Progress for the years 1852-63 (now out of print) he describes 
one of them as occurring on a stream flowing from a small lake in 
Olden into Cross Lake in Kennebec. Mr. Murray says : " On the fxtrMt from 

^ ^ Mr. Murray's 

north side of this stream, about 1,200 yards eastward of ^^l^c J^^f ^ for 
lake, this dyke was composed chiefly of reddish feldspar in large 
individuals, with which colorless ' translucent quartz was mingled 
in smaller quantity, with a very sparing amount of mica. In the 
widest part the dyke measured upwards of a hundred yards; 
its course was S, 7® W., and it obliquely cut the strata, which, consisting of 
homblendic and micaceous slate, dipped E. S. E. Lateral branches from 
the dyke, on either side, cut the strata, generally in the direction of the 
strike ; small strings and patches of magnetic iron ore were found in 
various parts both of the main dyke and the branches." Magnetic iron Magnetic iron 
ore has been reported to exist in many places through the gneiss area, but 
in my explorations it was only met with in grains or crystals, which were 
finely disseminated through some band of gneiss, or in connection with one 
or more of the numerous dykes, and nowhere in sufficient quantity to be of 
economic importance. The entire absence of crvstalline limestones in the Absenoeot 
section just described is a fact worthy of note ; and although it may be limestones. 
rather premature to state positively, that all the available deposits of 
magnetic and other ores of iron occur, and are to be sought for, in 
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is a light green slate, graduating into a finely speckled homblendic schist 
impregnated -with reddish brown garnets. A short distance beyond this 
Tillage) on the road leading to the Addington road, the first conglomerate ck>ngiomeKte. 
is met with. In it, the pebbles, which are of quartzite, are enclosed in 
a matrix of sand and mica, or micaeeous quartzite, and are clearly seen 
to be flattened out, and elongated along the plane of bedding. They are 
mostly small, or would appear to be so from an inspection of the mere 
worn surface of the rock ; but, on fracture, the pebbles, which on the sur- 
face shew only perhaps a cross measurement of say from a-half to one 
inch, are found to have a length of from five to ten inches, the length being 
generally proportional to the thickness. They are easily removed from 
the matrix, and a number were found lying loose in the soil, near the^ out- 
crop of the band. In some locaUties, the character of this conglomerate 
<^hange8 in a most marked manner. Instead of interstratified layers of 
pebbles, we have alternate layers of vitreous quartz or quartzite and 
glistening mica schist, with here and there something like an enclosed 
pebble ; and again — on the course of the same outcrop — we find these 
layers of quartz or quartzite pinched out into lenticular or eye-shaped 
forms, and entirely surrounded by mica schist. Still higher in the 
series, and about sixty chains farther along the Flinton road, a second con- 
glomerate is met with of a coarser description. In it, the pebbles, which 
are much larger, and of different shades of color, are enclosed in a greyish 
and greenish hornblende schist. This is separated from the first by green 
elates and greyish hornblende schists with garnets, and similar rocks 
again overlie it. The general strike here, and throughout the north- General strike, 
eastern portion of Kaladar township, is to the N. N.E., with dip to the 
south-eastwaid > 86^, North-eastward from Flinton village, similar 
green schists, with an interstratified conglomerate, cross the Addington 
road a short^distance above the Kaladar Post Office, namely, on lots 
thirty and thirty-one in the seventh, and thirty-one and thirty-two in the 
eighth concessions. They here follow the general course of the road, and 
form a high ridge along its western side up to the boundary line of 
Anglesea and Barrie. A little over a mile to the westward of the lots just 
named the country is composed of the rusty greenish diorites (a). These Diorites. 
rocks shew no marks of stratification, but rise in rounded domes, or 
conical hills, and form a country similar to that seen to the north 
of the village of Bridgewater in Elzevir, represented in the sketch 
accompanying the present report. Light green and yellowish epidote 
runs through these massive diorites in strings and patches, and 
gives to the weathered surface of the rock a reticulated appearance. 
Continuing on the north-eastward course of these rocks, we again have a 
large development of the conglomerate on lot three of the Addington conffioni«ato 
road range in Barrie township. Here it presents much the same general ton road. *" 
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I as that already described, but the enclosed pebbles are mnch 
trous and more regularly dUtribiit«d along the planes of bed- 
tiiBlotl was surprised, at the time of my first vi»t, tofind&five- 
rtz crushing mill erected on one of the exposures of conglo- 
It had been need for crushmg material taken from an opemng 
liere vas no appearance of a vein, and, as might hare been 
10 gold or diver was found.* AsBociated with this conglome- 
i are green slates and hornblende schists, similar to those 
IS occnrring in Kaladar township, and these extend into the 
f the same road-range, where they trend more eastwardly. On 
le rocks, however, in this direction, the conglomerate is for a 
e space lost nght of,bnt is agun well displayed ii^the northern 
e thirty-third and thirty-fourth lots in the first concesaon of 
L agUD in the southern parts of the twenty-ninth and thirlieOi 
same concession, beyond which it passes into the township of 
and is lost sight of. In thi^ iuterrals, between the exposarei 
iglomerate, the exposed rock.) are the green elates or gametife- 
iende schists, belon^png to the same group. Westward of the 
road in Anglesea, and between it and the Scoutomatto Birer, 
f is occupied by dome-shaped hills of the maasive, rust-colorei 
ish diorites. (See Sketch accompanying Report.) These 
nd northward from the first to the tenth concesaons of this 
md also occupy a poei^on on the Addington road, &om the 
10 twenty-fourth. White quart! veins, carrying the jelloif 
of copper, are of frequent occurrence in these diorites, ami 
)penings have been made in search of copper ore by the settlets, 
without profitable results. On lota fourteen, on both ad» 
d, I observed a number of shallow pits or openings, fi^»ni 
per pyrites had been taken some years ago by some 
m Kingston. The hand specimens shewn me, which were 
ive been obtained from the surface quartz, were rich lo 
ites, but these were doubtless picked specimens. The chief 
■n out in the rarioos blastings, was a milky white quarti; md 
of this still remained be^de some of the pits. On examimng 
of quarta I could detect but little copper ore, and the rock hsd 
ren appearance. At the bottom of one of the chief opemnga 
had almost entirely disapneared, although at the surface it vis 
e measured from three to four feet. Nothing like well deficei 
observed, and apparently the quartz occurs merely in the form of 



WMaubKqnentlywId, aod removed to the" Willinm»" gold-mining I «al||" 
lip of Marmora, as menlioned in my last report (Reiort of Progress, ISTO'l. 
i. G. V. 
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lenticular shaped patches. As already mentioned, epidote is a marked Epidote. 
feature in these massive diorites ; it occurs in saving lines or strings, 
intersecting each other, and thus producing the reticulated appearance 
seen on the weathered surface of the rock. This massive form of diorite Jk^rtte ui^uie 
is the lowest rock in this series, and in Ealadar and Anglesea it is seen to ^^^- 
adjoin the red granites, and also to penetrate them beyond the line of con- 
tacty in the form of fine-grained diorite dykes. From the east end of Loon 
Lake m Anglesea to the Addington road the surface is occupied by 
similar diorites, and they extend a few chains eastward into Barrie. No 
strike could be discerned in them, but in places there are indications of a 
dip to the north-westward. Similar massive diorites were also noted 
near the mouth of a small stream which empties into the eastern end 
of Loon Lake firom the north-westward, where they appeared to be 
vertical and to strike W.N.W., which would carry them into the south- 
western comer of Effingham, and south-eastern portion of Cashel ; 
but in this direction they have not been traced. Small exposures of 
dioritic rocks and speckled greenish schists were met with through Barrie 
township, eastward of the Addington road, namely, at the foot of 
Mazinaw Lake ; near the " Marble Rapids ;*' at the westfim end of Mis- 
sis-sa-ga-gon Lake ; and in several other localities north-eastward into 
the township of Clarendon. These rocks possibly occupy in this direction 
the place of the massive epidotic diorites already described ; but it is 
more probable that future explorations will prove that the latter continue J'/^JJSJfc^^iS 
on a W.N.W. course from Anglesea through Effingham into Cashel, and 
at some point in this direction, join similar rounded forms of dioritic rocks, 
extending from those of Madoc, Tudor and Grimsthorpe townships, along 
the western flanks of the great granite area of Elzevir and Anglesea. 
(See map of Hastings County, Report of Progress, 1866-69.) Should 
this prove to be the case, this granite area would be completely en- 
circled by the diorites and associated green slates of division B. (Report 
just cited.) Northward on the Addington road, from the twenty-fifth lot, 
to where this road enters the township of Abinger, all traces'of the dio- 
rites are lost, and a great volume of gneisses, belonging to the inferior 
formation, succeed, as already mentioned on page 148. 

The expansion of this area or basin through Barrie and Clarendon is 
referred to in a former Report, (Report of Progress, 1870-71, page 811) 
and also the fact that dolomites, slates and calcareous schists, with gneisses, gjj^j^' 
prevail, to the almost entire exclusion of the diorites of division B. Dolo- 
mite intimately associated with silicious and fine shining mica slates, was 
first observed crossing the Addington road in Barrie through the fourth 
and fifth lots. It is rather compact, of a pinkish color on fracture, but 
weathers to a yellowish drab, and resembles in a marked manner 
many of the dolomites of Madoc township ; particularly so, those occur- 
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itiogs road, close to the RiohardsoD mine, (Report 
i, pp. 154, 155) where thej are likewise accompanied 

The strike of this dolomite on the Addingtoo road, 
ppeaiB to be to the uorth-eastward, and the beds to 
ion. Oa the road the meaBureilieDt across the strike is 
iothe south-westward in Auglesea this Tolume rapidly 
' after crosung the boundary of Ealadai township, 
' thins out, or is covered over and concealed. 
Q its position on the Addington road it becomea 
lAj limestones, calcareous schists, and imperfect 

is further traceable along a north-easterly oat- 
d to the ninth concessions of Barrie, and thence 
pids" and Marble Lake on the Missisrappi Birer, in 
ery largely developed. It was also traced along its 
)p, on the line between the second and third conces* 
Dsbip, to the northern end of a small lake or pond mtua- 
nth and thirtieth lots of the third concession. Beyond 

changes to tiie southward of east, and the measoree 
ickly wooded and rather low country. Around the 

on the twenty-seventh and twenty-eighth lots of the 
'eat dead of drab magnesian limestone was noted, with 
ubling the grey calc-schists of Madoc. Near M&rble 
im out-crop of this band several quarries have been 
-.Qe etone has yet been raised from any of them. Dr. 
rho, here accompanied and kindly as^ted me in my 
lome time in examining the limestone or dolonute in 

of the quarries, and the following is an extract firom 

many of its characters resembles that found near Qii 
%r,but is for the most part much finer-gnuned. From 
ght brown color, and crumbling rather easily, it would 
tic* The northern portion of the band is very finely 
lome parts pure white and in others of a delicate Sesh 
is quite a large excavation made by Mr. Alex. Cowaa 
some very fine blocks of marble bare been qnartied. 
mong otiier defects contain scattered crystals of 
lort distance from this opening, there is another in 
of tremolite are absent and the marble very pnre. 



I band on Uasluaw Le]c«. Oeol. of C&ud*,. 



Carbonate of Lime 

" " Uagnesia.,.. 
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The centre part of the band is also white and flesh-colored, but is of much 
coarser grain. This portion occasionally contains scales of mica, as 
Tvell as crystals of tremolite. The latter are in some places very 
abundant, and so much so, in one locality, that the rock is almost entirely 
composed of tremolite. The northern portion of the band is for the most 
part of a banded structure, shewmg white and grey, or light bluish colors 
in alternate layers, each layer being about half an inch in thickness. 
A very good exposure occurs on the property of Mr. Cole, at a short 
distance to the north of his house. Here, the white layer^, which weather 
brown, appear to be softer than the grey, and have weathered out, leaving 
these last in ridges ; thus ^ving to the rock a striated appearance. If this 
portion was cut transverse to the stratification, and polished, it would 
doubtless have a fine effect. Oiher parts appear to be clouded rather 
than banded. Mr. Cowan has also opened a quarry on the southern por- 
tion of this band, but it was not examined. In the Bridgewater band of 
limestone, black tourmaline is found in crystallized masses, and a small 
amount of graphite towards its middle portion. At Marble Lake, on the 
property of Mr. Cole, there is a vein cutting the clouded marble, composed vein ofquartz, 
of quartz, black tourmaline and graphite." This clouded and banded lime- j^jj^ue.^^ ^^^ 
stone thus described by Dr. Harrington, and which was also noted by my- 
self in a number of localities, bears a marked resemblance to a band 
which heretofore has been considered of Lower Laurentian age, and which 
occurs frequently through the townships of Olden and Oso, associated withumestono in 
the gneisses, etc., yet to be described as forming a part of the Middle Sec-^^*®*^ *^** ^°* 
tion of the ceuntry to which the present report relates. A description 
given by Mr. A. Murray in his Report 1852-53, now out of print, of a lime- 
stone met with on the Salmon River in Kennebec, a little south of Cross 
Lake, is so applicable to the one occurring in Barrie, that it may not be 
out of place to quote it here. After mentioning some very sharp bends in 
the Salmon River, previous to its entrance into Bull Lake, Mr. Murray Extract from 
says : — " In this crooked part of the stream, crystalline Umestone is large- rJ^^uw^ * 
ly exposed in the rapids which it occasions. In the upper bend it is of a 
slaty character,and it is interstratified with a band or two of mica slates ; at 
the lower, supposed to be on the fourteenth lot of the tenth concession of 
Kennebec, it is arranged in very regular alternate layers of white and 
bluish-grey ; the bluish-grey layers are thinner and harder than the white ; 
they appear to owe their color to the presence of a multitude of very fine 
scales of plumbago, each so small as scarcely to be discernible by the naked 
eye, and their hardness to an aggregation of fine rounded grains of quartz, 
not distinguishable, on weathered surfaces, from quartz sand ; with these 
are present, a few, very small, modified cubes of iron pyrites. In the 
action of the water upon the rock, the hard thin bluish bands offer 
a greater amount of resistance than the white, which, being purer limestone, 
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are more readily dissoked. The result is, t 
relief, preaendng sharp edges, while the iDtemi' 
18 worn into rounded grooves, and the contra 
sents ft very distinct and striking picture of th 
rock. The grain of the calcareous part of tJ 
coarse, but patches of it are tolerably fine and 
rarely afibrd more than hand specimens, which 
statuary marble^ The exposures in this part ol 
ly afford the evidence of stratification, appear 
attitude, and hence, in the square mile whi' 
thickness is seen. A few local and very limite 
however, and in the neighborhood of these, i 
in abundance." 
conneofthe From Marble Lake this banded and cloi 
bud, traced through the ninth, tenth, eleventh and 

to Shawenego Lake, and thence through McG 
to the Frontenac road, which it crosses on 1( 
Beyond this point its course could not be cleai 
observed on the Mississippi road in Miller tovi 
from PlayliBir's Comers, where the strike was 
in attempting to follow it in this direction, all 
' lake called Grindstone Lake, situated a few 

this road, in the tenth and eleventh conces: 
band was also noted on Mosquito Lake :.i 
comer of Miller township ; and a third vn 
length of Trout Lake in Falmerston and Soutl 
however, probable that these are all portions c 
being carried from Grindstone Lake by minor 
onduhttions, to its position on Trout Lake, 
resumes its north-easterly course, and contin 
into Levant, whither it has yet to be follow 
described occur along the north-western edge 
ba^n. Their south-eastern out-crop is not ' 
were met with towards the western end of Gu 
in several places between this- position and M( 
tenac road in Clarendon. In this last local 
northward of the Ardoch Post Office (lot 2 
jnnetioiioi '^ observed the junction of the dolomitic 
Hm^^ ind gneisses, and the intervening groups a, b, c, d, 
^^"^ unless a rock which was noted as partaking 

of (d), may possibly represent it. The rock 
banded hornblendic gneiss, shewing parallel U 
colors. Thin beds composed almost entirely ol 
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garnets were also interstratified, and these weathered out in relief and 
gave to it a furrowed appearance in the direction of the strike, which is 
E.N.E. with a constant dip to the north-westward at a steep angle. 
This gneiss is immediately followed by the sandy, clouded limestones of (h), 
which for some distance from their line of junction, likewise hold interstra- 
tified homblendic beds with garnets. The Frontenac road here affording 
an excellent opportunity for the transverse measurement and further exam- Meunrement or 

* * •' . the Froutenao 

ination of tiie rocks of this basm, a chamed survey was made along it, ^o^^* 
northward to Playfair's Comers in the township of Miller. Shortly after 
leaving Macolm's Lake the limestones are much confused, and are thrown iime«tM«* 
into bills, and present abrupt escarpments, with varied strike and dip ; 
Large disconnected masses are scattered over the surrounding fields, and 
from their horizontal position more resemble the debris resulting from the 
decomposition and breaking up in situ of a patch of the Lower Silurian 
limestones, than an out-crop or exposure of crystalline limestone. Similar 
rocks were observed all the way northward to Swamp Creek, a distance of 
about four and a-half miles, for the w&ole of which distance the limestones 
form irregular hilly country, and present the appearance of a superficial 
deposit. The greater part of these limestones is of an arenaceous 
character, and of a brownish color on the weathered surfaces, but on 
fracture shews streaks of bluish and whitish colors. They are in 
places thickly interstratified with corrugated layers of siliceous slate or 
homstone, and differ in a very marked manner from the crystalline lime- 
stones of the Laurentian formation — at least, so far as examined by me in 
this section of country. Imperfect bands of gneiss and homblendic strata 
frequently occur with the limestones, but they occupy only a compara- 
tively small portion of the country. Small exposures of grey calc-schists, caio-sohuts uke 
^milar to those of Madoc and Tudor townships, were seen a short distance and Tudor, 
above the point where the Mississippi River crosses the road. A littie to 
the northward of Swamp Creek grey, speckled gneiss rocks are agam 
l>rought to the surface, probably through a subordinate undulation, and 
occupy a few chsuns along the Frontenac road, beyond which the limestones 
and gneisses we have just been describing again come in, and continue north- 
ward along the road, to where they occur as already stated on lots forty-one 
and forty-two of this road-range, and where they may be said to form the linut 
of the basin in this direction. The width of the basin in Clarendon, as 
shown by the chtdned survey above mentioned, is close upon seven and a- 
half miles. Li its Extension into, and through Palmerston township, the 
extent and shape of it have not been clearly ascertained, and some further 
exploration is necessary both in this township and in Levant before the geo- 
logical stmcture can be determined. In the Report of Progress, 1870-71, 
pages 811 and 312, 1 have alluded to a series of friable and silvery white 
jaica schists, as ccupying portions of Palmerston and Levant, and which, 
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Bceembiance of according to Dr. Hunt, bear a close lithological resemblance to the schists 

to ttfow^iftho of the White Mountain series in New England, and to those found both to the 

Sin aeriS!^" uorth and to the south of Lake Superior. The position or horizon of these-rocks 
is at present bemg worked out in Levant and Blythfield townships, and I 
trust in a future Report to be able to state something definite respecting 
them. 

Middle Section. Middle Section. — This section embraces the country lying immediately 
to the southward of the granitic area of Kaladai:, Kennebec, Olden and 
Oso ; namely, the southern portions of these townships and the whole of 
South Sherbrooke and Bathurst* In it, the characters of the rocks are 

Lower Lauren- undoubtedly Lowcr Laurcutian, being in a marked manner similar to those 
given by Sir W. E. Logan in the Geology of Canada, and by Mr. 
Thomas McFarlane in a series of papers on the ^^Primitive gneiss formation 
of Norway," published in the Canadian Naturalist and Geologist, vol. VU. 

Character of The rocks met with are as follows: — great thicknesses of red, grey aod 
whitish-grey gniess ; for the most part clearly stratified, and with well 
defined strike and dip. Masses of hornblende rock and diorite, gradua- 
ting into slate or schist ofken largely epidotic, with which are interstrati- 
fied zones of rotten, rust-colored strata, or fahtbands. Large and im- 
portant bands of crystalline limestone, and groups of calcareous strata^ 
with which are also associated mica slates, some fahlhands, and workable 
beds and masses of magnetic iron ore. These rocks, as in the gniess re- 
gion of Norway, are clearly interstratified, and maintain a general paral- 
lelism over a large extent of country. Their strike varies from E. and 
W. to N,N.E., and sometimes feven to N.W., and their dip firom S. i<y 
E. and N.E. at angles varying from ten or twenty degrees to vertical,, 
in which respect they differ from most of the Laurentian rocks heretofore 

Remarkuby described in Canada and elsewhere. On this point Mr. McFarlane re- 

Mr. McFarlane. , 

marks : ^^ It seems also respecting the Laurentian rocks of Norway, that a 
generalization is possible, as well with regard to the dip, as to the strike 
of the rocks constituting this group. The strata are almost always verti- 
cal or nearly so. This is the distinguishing character of the formation ; 
and, en pasiant, let me remark the great difficulty hitherto experienced 
in all theorizings as to its ori^n. Horizontal and less inclined strata 
have indeed been remarked in several places, but they must be regarded 
as exceptional. The dip is almost always over 46*^, generally 60® to 80^, 
while perfectly vertical strata are often observable." In portions of the 
townships of Kaladar and Kennebec, gneiss in an almost horizontal posi- 
tion covers a large area, and is followed by a series of schists, slates and 
crystalline limestones which are seldom inclined at a greater angle tiian 
Order of Sac- 45^. With regard to the succession of these rocks, I think some 
*®"*° * general order may be observed. For example, the red and grey gneisses^ 

almost invariably, immediately succeed and overlie the great areas of un- 
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stratified red granite ; these are followed by gneisses in which hornblende 
becomes an important ingredient, and which almost imperceptibly gradu- 
ate into the micaceous gneisses, schists and hornblende slates of the 
series. These again are overlaid by the calcareous groups and the more 
important bands of limestone. A similar succession of rocks would 
appear to be repeated between each of the bands of limestone — the volume 
of the intervening gneiss, hornblende rock and schist being to some 
extent proportionate to the thickness of the succeeding band of limestone. 
Whether this repetition of precisely similar rocks is due to frequent fold- BepetitioBof 
ings of the strata, or whether they represent deposits made under like con- 
ditions during successive periods, or, still further, whether they may be 
looked upon as caused by repeated upthrows connected with faults, are 
questions yet undetermined, and which will require much detailed investi- 
gation. The possibility of uptiirows connected with faults first suggested 
itself to me, while examining a series of granitic gneisses which crossed 
tiie Addington road in Ealadar, at a short distance below the road to 
Flinton Village. Here I found a great volume of stratified red gneiss, the 
planes of bedding well displayed, dipping at a slight angle to the south- 
eastward. On making a measurement transverse to the general strike^ 
I observed that the out-crops of the different beds all presented a steep 
and abrupt face to the north-westward, and had the appearance of a gigan- 
tic flight of steps, or as if one plane of bedding after another, in succes- 
sion, had slipped in the direction of the dip of the mass to the south- 
eastward. ^As I had previously examined this masd of gneiss in its 
extension a little farther to the south-westward, where the strata are 
inclined at a comparatively steep angle, and had estimated its thick- 
ness to be between one and two hundred feet, I was at a loss to account 
for its very sudden expansion in Ealadar. For on measuring as closely 
as possible the faces of the successive steps or out-crops — which I 
thought must represent the total thickness of the mass — ^I found it to 
be more than five times the above thickness. If, however, we suppose 
the 100 or 200 feet of gneiss to become inclined at a slight angle, 
and then to be traversed by parallel and almost equidistant breaks, 
connected with upthrows of the strata, the conditions observed in the 
gneiss hills of Ealadar would be produced, and the great appa- 
rent increase in the thickness would be accounted for. Respecting the 
sequence and distribution of the rocks occupying this middle section of 
country, my report must for the present be brief, as the work of examina- DifEcnit oonn* 
tion is still in progress, and, in this thickly timbered country, is beset with so ^^^ "* 
many difficulties, that any conclusions as to its geological structure would 
be premature. As mentioned in my last report. Report of Progress, 1871- 
72, page 120, the bands of crystalline limestone were made a special iJS^of^***** 
object of investigation ; first, because they presented characters which undJ? °* 
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enabled them to be much more easily foUowecLthan any of the intervening 
gneiss bands; and Becondly,because, that with them or in close proximity to 
tiiem, there occur important economic deposits of iron ore and phos- 
phate of lime or apatite. Therefore selecting the townships where these 
limestones were best represented, a section was made through Olden and 
Oso, which also extended a short distance into Bedford township. This 
line of section starts from near Gonboye's Lake, situated on lots twenty in 
the tenth and eleventh concessions of Olden, and runs in a south-easterly 
direction through Sharbot Lake in Oso to the head of Grow Lake in the 
same township, and thence to the shores of Bob's Lake in Bedford, a total 
distance of about eleven miles. On this line no less than five apparently 
distinct bands of crystalline limestone are met with, separated by volumes 
of reddish granitic and dark homblendic gneisses ; they are as follows in 
ascending order, but at present no estimate of their respective thicknesses 
can be given : 

1. White Lake and Bolton's Greek band ; crossing the boundary of 

Olden midway between Gonboye's Lake and Sharbot Lake. 

2. Upper Sharbot Lake, Playfairville, and Lanark village band ; croBs- 

ing Sharbot Lake at the Narrows in the first concession of Oso, 
where it is underlaid by much mica-slate, and is followed by dark 
homblendic slate. 

3. Lower Sharbot Lake,Maberly Lake and Bennet Lake band ; crossing 

at the outlet of Sharbot Lake into the Fall River, and again at the 
extreme eastern end of the lake. This consists in redity of two 
bands, separated by a volume of gneiss, which is seen to form the 
promontory on lots six, seven, eight and nine, in the second con- 
cession of Oso. 

4. Grow Lake, Bock Lake, and Silver Lake band ; crossing the line of 

section at the extreme northern end of Grow Lake, at the boundary 
line between Bedford and Oso. 

5. Bob's Lake, Tay River, and Myers' Lake band ; occurring at the 

extremity of the line of section in Bedford, at the northern end of 

Bob's Lake. 
The dip throughout this line of section is constant to the south-eastward, 
and varies from an angle of 28^ to 60°. On another line of section made 
eight miles to the eastward of this, at about the centre of the township of 
South Sherbrooke, the four uppermost of these bands of limestome were 
again crossed, and a sixth met with, namely : — 

6. Farren's or Sherbrooke Lake band, averaging two chains in width, 
and running E.N.E. along the southern shore of this lake in the first 
concession of the township* On a third line of section, made ten 
miles further to the eastward, &om the village of Playfairville through 
Bathurst township, the second, third and fourth bands were again crossed. 
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Band (2) crosses the Mississippi River diagonally at the bridge in 

Playfairville ; (3) is crossed at the bridge over the Fall River on the 

twenty-second lot in the tenth concession ; and (4) on the line between 

the seventh and eight concessions of the same township. Continuing 

the line of section soathward, gneiss was the only rock seen; bat 

as the country here was covered by a considerable depth of soil, it is 

probable that the two remaining bands of limestone (5) and (6) are con- go^^i^ «>▼««* . 

cealed. It will be seen from iiie foregoing, that the White Lake and Bol-^s^^^erocia. 
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ton's Creek band (1) was only noted on the first section line through Old- 
en and Oso ; it is probable that its further course north-eastward would 
carry it to the north of the townships of South Sherbrooke and Bathurst, 
namely, through the southern portions of the townships of North Sher- 
brooke and Dalhousie, which have yet to be examined. The total distance, 
represented by these lines of section, on which at least three of the bands 
of limestone were constant, is between eighteen and twenty miles. 

As already mentioned, ores of iron are of frequent occurrence in the iron ont. 
neighborhood of these limestones, and some of these have been mentioned in 
my last report, (Report of Progress, 1871-72, pages 121, 122). Heretofore, 
no attempt has been made to assign them to any fixed geological horizon ; 
it now, however, appears that these iron ores occur along lines which bear 
a certain relation to the course of some of the bands of limestone and form 
distinct horizons which can be followed, and in which other deposits of 
iron may be sought for. Immediately above the sixth and highest band 
of limestone, magnetic iron ore occurs in South Sherbrooke in two places, Bygroye and 
namely, at the Bygrove mine on the third lot of the first concession and^**"™*'™*"** 
at the Foumier mine on the fourteenth lot of the same range : also in I 

other places on the same horizon to the eastward through Bathurst and to 
the south-westward through Bedford. At the base of the fifth band, mag- 
netic iron occurs along the northern shore of Meyer's or Christie's Lake in - 
South Sherbrooke, in the eighteenth, nineteenth and twentieth lots of the 
third concession, at the mines known as the " Watson " or " Meyer's, Lake " watson "or ' 

. Iltyor's Lake" 

mines." Immediately below the fourth or Crow and Silver Lake band of mine. i 

limestone, magnetic iron ore occurs at the Foley mine, in the tenth lot ^oiey mine. 

of the eighth concession of Bathurst, whence it is traceable through the 

eleventh, twelfth and fourteenth lots of the same concession ; and here for 

the first time we find apatite or phosphate of lime in considerable deposits, 

closely associated with, and even in some instances intermixed with the iron- 
ore, a fact already alluded to (Report of Progress, 1870-71, page 313.) 

In the remaining third, second and first bands of limestone, no magnetic 
iron ore, so far as I am aware, has yet been met with, although at tht 
base of each of these rust-colored strata occur. It is worthy of note, how- 
ever, that the great bed of hematite in Dalhousie township, upon which is 
situated the ^^ Dalhousie mine," (see plan accompanying this Koport) i)^]!^;^^ jqi^^ 

M 
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occurs in a position between the first and second of these bands of limestone^ j 
and is not far removed from the base of (2). From the foregoing it will - 
be seen, that in the section of country so far examined by me, magnetic 
iron ore has been found only in connection with the three highest bands of 
limestone ; while in the other bands, it is represented by only rustrcolored 
beds of gneiss and quartzite. 

Eastern Section Eastern Section. — This section comprises the townships of North Bur- 
gess, North Crosby, Bedford, Loughboro' and Storrington, which imme- 
diately border upon the waters of the Rideau. These townships have 
been already incidentally alluded to by Sir W. E. Logan, Mr. Alexander 

Previous obFei^ Murray, Dr. Hunt and myself in previous reports of the Geological Sur- 

TatioM, ^^y^ 1^^^ g^ £j^j. ^j^g £^g|^ mentioned have had more reference to the min- 

erals of the limestones, and to economic deposits, than to the characters 
and distribution of the rock masses. These rocks, while they resemble in 
many respects those we have just been describing, yet present some 
important differences, and it is probable they represent beds somewhat 
higher in the series. The rocks most frequently seen are of the following 
characters, describing them in what appears to be their ascending 
order : — 

Character of 1. Gnoiss, largely composed of reddish feldspar and colorless quartz, in 
*^'^ "' which the stratification is obscure. 

2. Pyroxenic gneiss, coarsely granitoid in its lower portion, but towards 

its summit graduating into a pyroxenic schist, which holds small 
garnets in great abundance. It is traversed by a net- work of fine- 
grained granitic veins, of white and flesh-red colors, and is fre- 
quently cut by dykes of a fine-grained, black, glittering dolerite- 
Apatite or phosphate of lime occurs in this rock, and often forms 
deposits of economic importance. 

3. Gneiss, largely composed of red orthoclase and quartz, of various 

shades of red and grey, in which the stratification is very 
obscure. Apatite or phosphate of lime also occurs in it in irre- 
gular grains and lenticular veins or pockets. 

4. Limestone, coarsely granular, and highly crystalline, containing 

scales and crystals of a yellowish-brown mica, plumbago, and dis- 
seminated grains of apatite. It is associated with white and rust- 
colored strata, composed of quartz and orthoclase. 

5. Reddish feldspathic and very quartzose gneiss, stratified and thinly 

bedded, holding light claret-colored garnets in great abundance, 
distributed along the planes of stratification. 

6. Gneiss, fine-grained and micaceous, composed of alternate thin beds 

of grey and fiesh-red colors. It is cut by a net-work of thread- 
like veins of reddish feldspar and quartz, which appear to emanate 
from lenticular patches of a similar character, occurring on the 
planes of bedding. 
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7. White and highly crystalline granular limestone, with which are 

interstratified bands of reddish gneiss, and white strata composed 
of quartz and orthoclase. 

8. White and greenish, granular pyroxene, and granitoid pyroxenic 

rooks, holding apatite or phosphate of lime in disseminated grains 
and irregular veitis. The veins show aggregations of crystals of 
apatite and black mica in a pyroxenic gangne. 
This last group occurs at the summit of the series, and occupies the 
centre of the North Burgess synclinal. 

The geographical distribution of these rocks — as in the county ofDutributionand 
Hastings — ^shows a series of north-east and south-west undulations, corres-*** ^ * 
ponding with anticlinal and synclinal forms, the latter occupied by the 
upper rocks 2, 8, 4, 5, 6, 7 and 8, in long irregular and comparatively 
narrow troughs. These undulations are crossed at intervals by south*east 
and north-west ridges which intersect and limit the synclinal valleys. The 
axes of these north-east and south-west undulations in the townships above 
named form four irregular and curving lines, roughly parallel to onepanuei 
another, marking, as far as ascertained, two anticlinals and two synclinals- ^° ^^ 
In the remarks which follow, I shall confine myself to the first or more 
north-westerly of these anticlinal axes, and to the synclinal which imme- 
diately adjoins it to the south-eastward; the second or more south- 
easterly anticlinal not having yet been fully investigated. This first or 
north-western anticlinal may be represented by a line drawn &om the 
north-eastem comer of North Burgess south-westward between Black and 
Pike Lakes, through the centre of North Crosby, and thesce through the 
southern arm of Wolf Lake in Bedford, and through the entire length of 
Canoe Lake into Loughboro' township. Along the whole of this line, the red 
and obscurely stratified gneiss (1) forms the crown of the anticlinal. Li 
North Burgess to the north-eastward, and in Bedford, to the south-west- 
ward, this rock occupies but a comparatively small portion of the country, 
but in its intermediate position in North Crosby, a north-west and south- 
east line of elevation causes it to spread over the greater part of this 
township, where it is thrown into a series of high hills, known by the name 
of the Westport Mountains, which border upon the waters of the Rideau,The westport 
from the Narrows between North Burgess and North Crosby, north- 
westward to the head of Wolf Lake in Bedford. This transverse elevation of 
the gneiss in North Crosby separates the troughs in North Burgess from 
those in Bedford. On descending the Westport Mountains to the 
Rideau, — ^here represented by Sand, Mud and Wolf Lakes — there is a 
very sudden change in both the physical and geological aspect of the 
country, which thence, to the south-western quarter of North Crosby is 
flat and cultivated. This change is apparently caused by a fault, running p^oi^^ 
in an east and west direction^ which brings the horizontal limestones of the 
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matioii into abrupt vertical contact v 
gneiss. Thegneias (1), however, greatly dimiDiBhed in Tolnme, is still 
seen along the crown of the anticlinal from Wolf Lake to the southern 
extremity of Canoe Lake in Bedford. This break or fault is the first of a 
series of parallel faults which occur to the soath-westward, through the 
townships of Bedford, Storrington and Looghboro', and which will be 
described in a future report. 

Li the Report of Progrees for 1871-72, page 123, in connection with 
notes on the phosphate locations of North Burgess and Bedford, I briefly 
alluded to the south-eastern of these two Bynclinals or troughs, stating 
that in it the detailed sequence of the rocks had yet to be investigated 
of^^but that the workable deposits of phosphate of lime appeared to me to 
" occur in a certain belt or zone of pyroxemc and gneissic strata, and in 
the form of lenticular bedded masses, and irregular veins." I further 
stated that "this belt or zone, which was found to have a thickness of 
from 2,600 to 3,900 feet, lies in a long irregular trough, the axis of which 
may be described as miming from the north-east to the north-west comer 
of North Burgess, thence south-westward through South Crosby into the 
south-east comer of Bedford township — between Devil and Opinicon 
Lakes — and still further in this direction through the townships of Stor- 
rington and Loughboro'." These statements now require to be somewhat 
modified, and in further describing the south-eastern trough, it seems 
advisable to subdivide it into two parts, namely : — 

1. The North Burgess Phosphate Basin. 

2. The Bedford, Storrington and Loughboro' Phosphate Bonn- 
Whether these ba^ns form portions of one or two distinct synclinal 

forms, remains to be determined. 

The North Burgess Phosphate Basin. — The general characters and se- 
quence of the rocks occupying both of these basins has been already ^ven 
in the list, page 162 numbers (2) to (S) incluuve but the following section 
made in North Burgess lumisheB some further details of importance,and will 
better illustrate what I have further to state respecting the distributaon of 
the respective' rock masses. This seodon was made f^ the extreme south- 
westem end of Black Lake and on the northern side of the baEda ; the 
strike of the rocks being to the east and west, with dips varying from 46' 
to vertdcah 

a. Pyroxemc gneiss, varying in color from grey to a greyish blue, 
sometimes speckled ; it is both massive and schistose, and towards 
its Bumnut becomes gametiferous, the garnets being mostly Bmall 
and of a pale claret color. It is cut in many places by a net-work 
of fine-gnuned whitish granitic veins, and an occasional doleritic 
dyke. Apatite or phosphate of lime occurs as described in (2) 
oi the^more general and immediately preceding secticai. 
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b, Beddish contorted quartzose gneiss, also holding a little apatite, and 

black mica, in irregular yeins or pockets. 

c. Coarse white crystalline limestone; with which are interstratified 

masses of a white and mst-colored aggregate of quartz and ortho- 
clase, and an occasional band of gneiss. The limestone is charac- 
terized by an abundance of disseminated plumbago, and grains 
of a greenish-blue apatite, as well as of a duU greenish pyroxene 
and small crystals of yellowish-brown mica. 
d* Thin-bedded gneiss of a brick-red color. 

€. Banded reddish and very quartzose gametiferous gneiss, composed of 
alternate thin layers of reddish feldspar and cellular colourless 
quartz. The garnets are small, and are thickly distributed along 
the planes of stratification. 
/. Whitish granular pyroxene, and rock composed chiefly of quartz and 
orthoclase, bitt in which both apatite and mica occur, either in the 
form of aggregations of crystals, or as grains and crystals dissemi- 
nated through the mass. 
g Thin-bedded grey and reddish, cleavable gneiss, cut by a network of 
fine-grained feldspathic veins, and with interstratified layers of 
a like character. 
h. Massive, and granular, white, crystalline limestone, with disseminated 
plumbago, and yellowish-brown mica, with which are interstratified 
numerous small.bands of reddish orthoclase gneiss. 
I, Pyroxenic rocks, similar in character to tiiose of division (/),\but 
much mora extensively developed. These appear to occupy 
a position at the summit of the series, but it is not improbable that 
they may prove to be merely a repetition of (/) brought to the 
surface by a subordinate undulation. 
The pyroxenic rocks of (a) are very largely developed in North 
Burgess, immediately to the north of Black or Salmon Lake Creek in the 
western portion of the seventh, and between this creek and the southern 
shore of Pike Lake, in the eighth concessions. Their strike coincides 
with* the general outiine of the north-western shore of the lake, namely, 
first to the N. E. and then to the N. N. E., and the dips which are con- 
stant to the south-eastward are at angles varying from 40^ to 60^. 
Towards the northern extremity of Black or Salmon Lake, these rocks 
are overlaid and concealed by a great patch of horizontal Potsdam 

1. ^^...1 '' . . . ., .% Potsdam Sand 

sandstone ; but similar pyroxenic gneisses were again noted, on tne stone, 
northern side of the trough, through the twelfth, eleventh, tenth, 
ninth, and eighth lots in the seventh concession, where the strike is still 
to the north-eastward, and the dip to the south-eastward, but at a very 
steep angle. Proceeding north-eastward, into the eighth concession, these 
rocks were farther traced from the seventh to the first lot, where they are 
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apatite in grains and bunches of crystals ; and a great deal of 
dark colored mica in crystals of various sizes. 

f. Thin-bedded feldspathic gneiss, characterized by an abundance of 

garnets^ and composed of alternate layers or beds of colorless 
cellular quartz and reddish feldspar. This gneiss is much fissured, 
and is cut by veins of pink dalcite, holding numerous beautiful 
crystals of a pale-green apatite, greyish pyroxene, and an abundance 
of very black mica. 

g. White-weathering pyroxenic, and quartzo-orthoclase strata, similar 

to (e). 

7{. Reddish orthoclase gneiss, and whitish orthoclase and pyroxenic 
rocks, much confused, and traversed by a multitude of white 
granitic veins. 

This^ and the section previously given, the one on the northern and the 
other on the southern side of the North Burgess phosphate basin, will 
show at a glance the characters and sequence of the rocks which occupy 
it, and I shall now briefly notice the further distribution of the more 
important of these rocks. On the northern side of the basin, and almost 
immediately overlying the pyroxenic gneisses (a) we have an important 
band of crystalline limestone (c). This was first observed on the boun- 
dary line between North Crosby and North Burgess, a few chains south 
of Black Creek, and was traced eastward through the sixth concession, 
to the twenty-third lot in the same concession, where it runs into biacic or sai- 
Black or Salmon Lake. Crossing the bay at the southern end dC^^^ 
this lake, it was again seen occupying the opposite shore on lots 
twenty-one, twenty and nineteen in the sixth concession ; where it 
runs into Black or Salmon Lake. Crossing the bay at the southern 
end of the lake, it was again seen occupying the opposite shore 
on lots twenty -one, twenty and nineteen in the sixth concession ; whence, 
changing its course, it runs north-eastward through the last named 
lot; across the base of a long promontory, and passes beneath the 
main body of the lake. It, however, continues to occupy points on the 
shore, towards the rear ends of lots eighteen, seventeen and sixteen in the 
sixth, and fifteen in the seventh concessions, and also forms, part of an 
island situated near the centre of the lake on the line between these two 
concessions. The further course of the limestone in this direction is con- 
cealed by the patch of Potsdam sandstone already referred to, but a band 
of similar character was agsun noted along the northern shore of Long 
Lake, towards the fronts of the tenth, ninth and eighth lots of the sixth 
concession, where it is in a similar relative position to the pyroxenic gneisses, 
as the Black or Salmon Lake limestone just described, and of which there 
can be little doubt it is a continuation. From Long Lake this limestone Long Lake, 
was further traced through the fronts of the sixth and seventh lots, and . 
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tre and rear portions of th« fifth, ibarth and tJiird lota of the sixth 
ion, vhere it forma a part of the shore of Ottj Lake. Beyond this 
) course is agiUQ concealed by the Potsdam sandstone. Its southern 
) was followed north-eastward through the rear parts of lots twen^- 
renty-four and twenty-three of the fourth concession, and front 
I of the same numbered lots in the fiM concession, beyond which its 
changes, and it thence appe&re to strike in an easterly direction 
indentation of the Rideau, known as Horse Shoe Bay, on &e 
enth lot of ^e third concession, where it is folded back apon 
10 as to doable the width of its out-crop. It then atrikea 
esteiiy direction from the sixteenth lot of the third, throng 
renteenth and eighteenth lots of the fourth concesdon to Black 
where, making a sharp turn, it resumes its eastarly course 
Lg the northern bank of the creek, through the fronts of lots 
en, sixteen, fifteen, fourteen and tiiirteett, in the fiflh, and rear 
; of the same numbered lots, and the twelfth lot in the fourth con- 
The course of Black Greek from where the band strikes it as 
[escribed indicates the junction of the crystalline limestone irith the 
tic gneisses. Proceeding eastward, the same band of limestone 
s the strip of land between Loon Lake and Bnrgess Bay on the 
, and after conrffiug through the rear and front portions of the 
iighth and seTCnth lots in the fourth and fifth concessions, agun 
beneath the waters of the Rideau at Murphy's Point in Noble's 
1 lots seven on the line between the same two concesaons, beyond 
it is lost sight of. It may be mentioned that in a map now in 
ition the course of these two out-crops of limestone, on the oppodte 
>f the Burgess synclinal, will be clearly shown. Ttia map 
trust, also afford a much clearer understanding both of the 
of this synclinal, and of the distribution of the rocks which 

it. 

unnecessary to go over the same ground in describing the farther 
ition through North Burgess of the remaining rocks of the sequence. 
1, tiierefore, simply state that the course just sketched out for the 
ine limestone (i7.) will also indicate sufficiently that of the banded 
U'tzose gameliferous gneiss through the township. In this gnoisa 
mets, which are mostly small and of a claret color, are always 
;, but in some locaUties are much more numerous than in others, 
irage estimate of the thickness of this gametiferous gneiss may be 
iS 600 feet, and it is overlud by a body of red gneiss, averaging at 
)0 feet more, making in all a volume of gneiss estunated at 1,200 
rhe centre of the trough is occupied by reddish and white qu&rtzo- 
ise and granular pyroxenic strata, which are much confused, and 
irly distributed. These are particularly well displayed in North 
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Bilrgess, between Long Lake and Noble's Bay, throagh the centres of 
lots eighty nine and ten of the fifth concession, and four, five and six of 
the sixth concession, where the dip of the beds is slight, while sometimes 
they are nearly horizontal. 

A doleritic dyke was traced from the centre of the first lot, in a westerly Doierite dyke, 
direction, to the rear portions of the fourth and fifth lots of the fifth con- 
cession, and thence to the fironts of the ninth and tenth lots in the sixth 
concession. It is composed of a fine-grained, black, glittering doleiite, 
weathering to a greyish-white, and holds disseminated grains of pyrites. 
The strike of this dyke is from N. 80^ E. to E., with steep underlie to 
the northward, and in width it varies from four, to one hundred feet. In 
the Q-eohgy of Canada^ 1868, pages 37 and following, mention is made of a 
number of doleritic dykes, similar in character to the one ju^t mentioned, 
in North Burgess, and these were traced by Sir W. E. Logan for long 
distances, on an almost east and west strike, tiirough Orenville and Went 
worth, north of the Ottawa lUver ; theur width varying firom a few feet to- 
one hundred yards. In these townships the rocks are in many respects 
similar to those of North Burgess, both in their general characters and 
mode of distribution, and they, also, like them, contain phosphate of lime 
and mica ; the latter in sufficientiy large crystals to be of economic value. 
It is more than probable that in both of these localities, namely. North 
Burgess, in Lanark County, and Orenville and Wentworth, north of the 
Ottawa, the rocks are of the same geological age, and represent a very 
recent portion, if not the summit, of the Lower Laurentian series. In the 
townships of Burgess, Bedfordi Storrington and Loughborough, these rocks 
are intersected by numerous veins, carrying baryta and lead ore, which veiBeof twryta 
likewise cut the overlying and unconformable Galciferous formation, but 
do not, so far as known, extend into the inferior gneisses and limestones 
which occupy the area described in this Report as the middle section. 
Further, it will be remembered, that in the county of Hastings, and town- 
ships of Madoc, Marmora, Lake and Tudor, similar veins, carrying baryta 
and lead ore are found intersecting the calc-schists, dolorites and gneisses 
of Division C. (Report of Progress, 1866-69, page 168), which in like 
manner occupy troughs or depressions in the older rocks. These facts 
suggest some questions of great importance, which when satisfactorily 
answered will throw much light upon the age of these trough-forms of 
rocks both in Hastings, Lanark and Ottawa counties, and will further, 
perhaps, enable us to arrive at some definite conclusion respecting the Range of 
range of JEozoon Canadense^ in the Laurentian system. SSJlS!'' ^^*°*^ 

In addition to the dykes of doierite which traverse the rocks in North 
Burgess, there are also large and important veins, composed of white ortho- 
claae and opaque-white quartz. One of these occurs a few chains south veins of artii<K 
of the mouth of Black Creek, at the south-western end of Black or Salmon quart?** 
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a mile south-westward of the village of Newboro', where it is not far from 

the Ghaffey iron mine on Mud Lake. From this position it was followed 

by occasional exposures along the shore of Mud Lake on the Rideau, 

eastward, to the northern extremity of Wright's Island, and thence close wrights laiand. 

to Mr. GhaSey's Mills, through the twenty-fifth lot of the ninth concession 

of South Crosby, beyond which it passes into Bedford, and keeping to the 

south of Massasagua Greek, curves through the sixteenth, fifteenth and 

fourteenth concessions of this township and passes beneath the north-eastern 

end of Suck Lake, close to its outlet into the creek just named.* Its course 

thence is south-eastward through the entire length of the eastern arm of 

this lake in Loughboro', the breadth of which almost corresponds with 

the width of the limestone. Several islands in this arm are entirely 

composed of white crystalline limestone, and some of these rise abruptly 

out of the water to a perpendicular height of from sixty to seventy feet. 

By the long continued action of the water, these masses or islands of 
limestone have been fashioned into grotesque shapes, and hollowed out 
into deep caverns, and two of the former, towards the northern extremity 
the lake, are distinguished respectively by the names of the ^^ Devil's 
Pulpit," and " Devil's Aral Ghair." The eastern side of the long pro- 
montory which divides this lake into two arms, is also in part occupied 
by white crystalline limestone, which is closely associated with masses 
of white quartzo-orthoclase rock. Towards the south-western extremity 
of this eastern arm of Buck Lake, the out-crop of limestone just described 
forms a junction with that on the south-eastern side of the trough or syn- 
clinal, which may here be said to terminate. 

The south-eastern out-crop of this band on the opposite side of the 
trough was traced along the greater part of the northern shore of Opini- 
con Lake, in South Grosby and Bedford ; thence in a south-easterly 
direction along the road leading from this lake to the south-eastern end 
of Rock Lake in Storrington, where a fault occurs which throws the out-crop 
of the limestone in a westerly direction to Stonehouse Lake, a small lake 
situated --as nearly as I could determine — on the rear portions of lots six 
and seven of the thirteenth concession of the township last named. From 
this position it resumes its original south-westerly course, and was thence 
followed to its junction with the limestone of the eastern arm of Buck Lake 
in Loughboro'. The greatest distance observed between these two out- 
crops of limestone on opposite sides of the trough, is about two miles and 
a-half. Immediately underlying this limestone along the whole of its 
course, there occurs a belt of gneissoid strata abounding in garnets, and 
towards its upper portion becoming thin-bedded and schistoze, in which 



* I have been unable to find any correct map of this lake, and it will require to be 
re-surveyed. 
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}f phosphate of lime fre<juently occur, but to what extent 13 not 
t knovn. Daring the summer of 1872, while engaged in endea- 

connect these rocks with those of North Burgess, I waa followed 
iber of persona who were on the look out for new phosphate loca- 
le of whom afterwards opened numerous trial pits on the strike 
in band of gneiss in which I informed them it waa probable the 
9 of Ume would be found ; and I have since learned through 
indly forwarded to me, both hj Mr. Edward Schnltze and Mr. 
Davis, of Perth, Out., that a number of these trials have already 
Q a measure, successiul. On lot mx in the thirteenth concession 
"d, and not far from the shore of Devil Lake, there occurs an 
gly promising deposit,from which a very good quaU^ of phosphate 
as been obtained ; but as is usually the casewheu inexperienced 
e employed, an immense amount of useless rock has also been 

and has been piled up npon the very ground on which aa open- 
Id have, perhaps, first been made. From this lot the phoe- 
laring rocks were traced south-eastward through the fifth 
h lots of the uxth concession, as well as through the third, seoond 

lots of the twelfth concession of Bedford, to the northern end 
istem arm of Buck Lake. Along this course phosj^te of 

frequently noted, and more particularly so on the last named 
a eleventh and in the twelfth conces»ons. The long promon- 
ich separates the two arms of Buck Lake in Loughboro', like 
ists of reddish, banded gneiss, occasionally interstralofied with 
racterized by an abundance of garnets ; and in proximity to aonae 

on the western side of the promontory, a few deposits of 
lave been observed. "While engaged in exploring this promon- 
I the country contiguous to Buck Lake, I was besieged by 

who assured me that they had abundance of " phoep- 
— as they term it — on their lands, hut in most instances 
;imens shown me were crystals or fragment? of greenish 
I, a mineral which abounds in many of the veins throughout this 
Other specimens, however, brought to me were ondoubtedly 
sphate of lime, and in such cases every encouragement was given 
cd-owuers to follow up their discoveries. Li this connection I 
e that a great hindrance to the development of phosphate lands, 
e and elsewhere, is the ridiculous prices asked for them by land- 
who, unfortunately for themselves and others, have heard of some 
lormous prices recently stated to have been paid for such lands 

Burgess. It must, however, be borne ia mind that in this latter 
', phosphate deposits have been more or less worked for upwards 
y years, and thb in a country which is well cleared and settled, 
inds in roads ; yet even here, up to the present time, there aro 
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only one or two phosphate mines 'that can be said to have turned out 
well. Besides, the sales recently made in North Burgess include the fee- 
simple of the lands as well as all the mining rights, and, in some instances, 
also valuable farms, and good mill sites, with easy access to navigable 
ivaters ; yet with all these advantages, the general opinion amongst 
experienced men still is, that the prices paid have far exceeded 
the actual value of the lands. In the phosphate-bearing section around 
Devil and Buck Lakes in Bedford and Loughboro' townships, there are 
none of these advantages. The country is rough and almost uncultivat- 
able, heavily timbered, and traversed by but few roads ; while access to 
navigable waters is, at least for the present, an expensive and difficult 
matter. Besides this, the ground is new and comparatively unexplored, 
and it will probably bo years before the country is in a suitable condition 
for even systematic prospecting. In view, therefore, of these facts, I 
would strongly urge upon the settlers throughout this section of country 
the better policy of throwing their lands open to intelligent prospectors. Better policy 
and giving them sufficient time to make a fair trial of the ground. Mr. 
Edward Schultze, a gentleman whose name has been already mentioned 
in this and in a previous report, and who has for some time both bought 
and mined phosphate of lime in North Burgess and South Crosby for 
export to Germany, has recently turned his attention to the Bedford and 
Loughboro' phosphate-field; and in a letter recently received from 
him, he speaks in most favorable terms ot a number of localities opened 
by him in both of these townships ; all of these openings being on, or in 
proximity to the course of a belt of gneiss, which maintains a fixed rela- 
tion to the course of the band of limestone already described through 
Bedford and Loughboro'. 

The phosphate mine described as Cowan's Location No. 19 (Report cowan'a phos. 
of Progress, 1871-72, page 129), is situated on the southern side of^ *** 
this second trough or synclinal, and the produce can be shipped from 
Mr. Cowan's wharf on Opinicon Lake, and sent without change, via the 
Bideau Canal, to Kingston, Montreal and ports in the United States. From 
the Opinicon Lake mine, phosphate-bearing rocks can be traced south- 
westward along a part of the northern shore of Bock Lake in Storrington, 
to the fault or break referred to on page 163, and which also throws the 
rocks we are now describing in the same direction. Beyond this fault to 
the south-westward, the course of the gneiss has not been clearly made 
out, but in many localities between the fault and the Opinicon Lake mine, 
phosphate of lime is reported to exist. None of these localities, however, 
have yet been examined, and further notice of them will have to be 
deferred to a future report, in which I shall also describe the distribution 
of the succeeding rocks in the centre portion of this trough, and also the 
geological structure of the remaining portions of Bedford, Storrington and 
Loughboro' townships. 
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thirty-five feet in length, by twenty-four feet in breadth, and a consider- 
able mass of ore has been exposed. No walls have yet been reached, 
and I think it is probable that the uncovering has been extended on the 
face of the bed rather than across its out-crop. In the second and under- 
lying bed a breadth of eighteen feet of ore has been uncovered, and can 
be traced by openings made on its course for a distance of upwards of 150 
feet. In the third and lowest bed a well defined foot wall of gneiss has 
been struck, and a solid mass of ore is exposed measuring eighteen feet in 
width. The extreme distance between the openings on this property on 
the strike of the ore beds, is nearly one mile, and the distance between 
the top of the upper and the bottom of the lower bed of ore is about 300 
yards. Several hundred tons of ore have been taken out, but opera- 
tions have been chiefly confined to the determination of the extent of the 
deposits, which is now pretty satisfactorily known. An experimental shipment of 
shipment of the ore has been made to Cleveland, and it is reported to ^»^^' 
have given perfect satisfaction to the smelters, and it has further been 
ascertained that this ore will produce a quality of iron well suited for the 
manufacture of Bessemer steel. An analysis made by Dr. Harrington of 
a sample of the ore which I brought from this location, gave as follows : 

« 

Metallic iron 65.62 per cent. Analwis 

Titanic acid 2.83 ^ ' 

Phosphoric acid 0.05 

Sulphur not determined. 

It may be further stated that the facilities for mining here are favor- Faculty for 
able ; the position of the ore on a high hill afibrds easy and cheap drain- ^b^^ 
age, and a ready means of disposing of the dehris^ and these mines can 
probably be worked for a considerable time before resorting to expensive 
underground operations. Respecting the facilities for the shipment of 
the ores a gentleman of long experience in matters pertaining to the 
transport of iron ores from Canada to the United States, and who has 
recently thoroughly examined the Christie's Lake deposits, writes me as 
follows : — " The facilities for transporting ore, either by rail or water, from 
this property to the Lehigh Valley and the western markets, are unusually 
favorable. The Ontario and Quebec railroad, now under construction, 
passes one and a-half miles north, and intersects the Kingston and Pem- 
broke Railroad about eight miles west of the mine. This junction is thirty- 
four miles north of Kingston ; about ten miles to the eastward it will inter- 
sect the Brockville and Ottawa Railroad at Perth." Five different 
routes are then given by which this ore can be forwarded to the St. 
Lawrence, and thence to any part of the United States. For present 
consideration the last or fifth only need be mentioned. 

This is given as follows : — ** In cars, per scow up Bob's Lake, and per Route. 
Kingston and Pembroke Railroad, to Kingston, (25 miles) ; thence by 
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canal barges or lake crafta, to Oswego, I 
This TToald be the cheapest and most d 
situated at the base of a high hill, on the 
scows plight be constmcted to carry six o 
from the scow into the mine or open catt 
adopted on reaching the Kingston and I 
side of Bob's Lake, which point is 25 mi 
this route would cost per ton : — 

Del 

Uining, in open eotUag .'.... 

Loading in can, in do 

Towing ap Bob's Lsk« 

K.B. freight to Kingston (IS miles) 
L»ke&eightto OUTeland 



Gold 

Americfta currency ■! 10 per cent.. 

At Kington, where ore docks are beii 
and Pembroke Rwlroad Company, the i 
Erie canal barges for Oswego, &c., &c., 
return freights westward ; three-fourths o 
western cargoes at Kingston, returning gei 
from 64 eta. to 75 eta. per ton to Clevel 
charing." 

The accompanying plan and sections o 
from drawings and measurements kind!; 
Brown, M. E. The sections afford an exce 
and mode of occurrence of the ore deposii 

Dalhouiie Mine. — Before the spring o 
(see plan) had been sunk to the depth of 
from between these two shafts the ore had 
had likewise been removed on the south si 

nuddle of the road. Between the months of May and Uctober mcloBire, 
of the year 1870, both of these shafts were sunk to between 60 and TO 
feet, and the stopes were extended to the break on the south and near!; as 
far as No. 3 shaft on the north, and downwards to within 8 or 10 feet of 
Qie bottom of No. 1. Early in November the incoming waters from the M 
rains overcame the power of two horses, working a derrick, ta keep it 
out, the works consequently filled and remuned full of water until tie 
following June. Between November and February, 1871, the No. 3 ahafi, 
being above the water level in Nos. 1 and 2, was sunk, and tJie stopes 

* It it expected the dutj will be rapckled at an tarlj date. 
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•connected with it were worked to the extent shewn in the accompanying 
section. During the same fall, No. 4 shaft was begun and sunk to the 
depth of 22 feet. The yield of ore from May, 1870, until the end of Yield of ore 
February, 1871, was 3,850 tons of 2,240 lbs., costing, not includmg plant? 
$1.25 per ton, and including plant, $1.46 or 21 cents additional. The 
contract price of hauling the ore to Perth, during the winter of 
1870-71, was $1.00 per 2,240 lbs. The ore contains no rock, and does 
not pass into, but separates easily from, the walls, which are smooth and 
well-defined. No work was done from the month of February, 1871, 
until the following month of June, when a horse-pump was put into No. 1, 
and this shaft and No. 2, and the stopes connected therewith, were 
further extended till towards the end of the year, when the water 
overcame the power of the horse pump and work was supended. During 
January and February of 1872 the drift was extended from No. 8 shaft 
to within twenty-five feet of No. 4 shaft. The production fix)m January 
to the end of February, 1872, was sent to Perth in loads which averaged 
four and a quarter tons, at $1.05 per ton. During the spring and summer 
of 1872 the No. 4 shaft was sunk to ninety-four feet, and the stopes 
were afterwards extended to the dimensions shewn in the plan. The 
production from February, 1872, to the end of February, 1873, was for- 
warded to Perth at $1 per t^n, in loads which averaged three and three 
quarter tons, thence to the Rideau canal at 60 cents ; thence to Kingston 
at $1.25 to $1.50^ and thence to Cleveland at from $1 to $1.50. The Total prodao. 
total production firom 1870 to 1878, has been rather over 11,100 tons. The toiB^!^ ^^ 
wages of' the hands employed have varied from 80 to 90 cents per day, 
with board. 

Phosphate of Lime, — ^In my last Report (Report of Progress 1871-phoBph»teof 
72) I dwelt at some length, on the phosphate of lime deposits in the^^°^' 
townships of North Burgess, South Crosby and Bedford, and on page 124 
of that Report some nineteen locations are mentioned in which work to a 
greater or less extent was being carried on. Respecting these, I have little 
further to 8tate,except that in the greater number of them,all work has since 
ceased ; the only locations in which anything like systematic and profitable 
mining is at present in progress, are those worked by Mr. Anthony for an 
English company, on the tenth and twenty-first lots of the sixth conces- 
sion of North Burgess (No. 8 and 13 of my former list), and by Mr. Alex. 
Cowan, on the eleventh and twelfth lots of the seventh concession of the 
same township, and the first lot of the seventeenth concession of Bedford, 
near Opinicon Lake, (Nos. 7 and 19 same list). These are perhaps 
amongst the largest and best defined deposits of apatite which have yet 
been aiscovered, and should these fail we can have little further to hope 
from discoveries of this mineral in tlue future. The reason given for the 
cessation of work in most of these locations is the very high rate of 

N 
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; to England, which cannot 
^ sterling per too. 

■mhago Mine. — In the townsuiji ui j.iuiui uimmcj, uu uiq iwcmj* 
t of the sixth concession, a mine of plumbago has been for some time 
ration, under the management of Mr. Munaej, who was fonmerl; 
id at the Howse iron mine in Bedford. Tfie plumbago occurs 
kl; disseminated scales in a sand;, calcareous and qnartzose rocli, 
in some places graduates into an impure limestone. It ie undoubt- 

stratified deposit. At the nnne the dip of the beds b slight, both to 
)rtli-weBt and north-east, thus forming a rather flat anticlinal, 
iaking through the crown of the anticlinal, the miners came upon a 
mdj and brownish-colored rock, which yielded a very large percent- 
plumbago. The surface-opening is about ninety feet in diameter, 
e escavation from ten to fifteen feet deep. Much of the plumba- 

rock, which was being mined at the time of my visit, was obtained 

rate of 40 cents per ton, being of an earthy and easily disinte- 
; character. From the mine to the mill at Oliver's Ferry the rate 
iage did not exceed 35 cents per ton. The extent and geologictJ 
a of this deport has not yet been determined. 

material, both hard and soft, is put through a ten stamp mill, 
ie produce — a mixture of sand, lime and plumbago — passes 
h three revolving buddies, which efiect a tolerably complete 
tion. Thus, the material round the outer rim of the third 
< is composed of nearly pure plumbago, which is shovelled into 
r iron trays placed over a furnace. When sufficiently dry it is 

into a reverberatory chamber, where it is further freed from any 
r or arsenic which may be present, and is then ready for bolting, 
'tolling is earned on in an upper story of the mill, to which 
uiular and cooled plumbago is carried by means of an elevator, and 
ly there packed in clean flour barrels. The coarser portions are 
ground, and, when sufficiently reduced, packed and sold for lubri- 

purposes. The demand for this purpose is considerable, and 
T increasing. 

'■a. — The workable deposits of mica in Korth Burgess have already 
nentioned in the Geology of Canada, and more recently by Mr. 
1 Broome, in the Report of Progress, 1870-1871, page 321. The 
,nd only worked deposit described by Mr. Broome, was that on the 
Benth lot of the ninth concession of North Burgess, which was laat 
1 by Mr. Baker, of Perth. Last year I visited this location, and 
that all work had been suspended. The ground in the vicinity of 
enings or pits is covered by the refuse, and the spoil from the pits, 
was evident, that before work could he again resumed, a consider- 
itlay of money would be lequired in order to clear the ground of 
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this debris, and put the mine mto proper working order. The mica is still 
said to be abundant on both the sixteenth and seventeenth lots on the ninth 
range, but I do not think it can again be mined with the same profit as 
heretofore, as at present the demand for it is limited to compar- 
atively large sizes. Should the demand, however, increase, these lots 
may yet become valuable. Mica is nearly always present in the veins 
and bed deposits of phosphate of lime, but for the most part only in small 
crystals, which are distributed along the sides of the beds or veins. In some 
localities it occurs in large crystals, but they are nearly always of too 
dark a color or too imperfect for economic use. Further, it is worthy of 
note that on the sixteenth and seventeenth lots of the ninth concession, 
^' Baker's Mine," the mica is found free from phosphate of lime, in an 
earthy and easily decomposing pyroxenio rock. It is not a vein deposit, 
but apparently an extensive bed, striking south-westerly along the eastern 
shore of Pike Lake in North Burgess, into the township of North Crosby, 
where, on the seventeenth lot of the third concession, it was at one time 
worked to a slight extent by Mr. Poole, of Perth. There is little doubt 
that hitherto the best quality and largest sizes of mica have been obtained 
from within ten to twenty feet of the surface. 

I have the honor to be, Sir, 

Your obedient servant, 

HENRY G. VEIJNOR. 
Office of the Geological Survey of Canada, 

Mat/y 1873. 
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purpose on the left bank of Salmon lUver, about two miles north of its 
embouchure in the north-^ast arm of Grand Lake. The boring here was 
continued to a depth of 403 feet, but with the exception of one coal seam on« foooen- 
of one foot ten inches, near the surface, and which is supposed to be the Mun. ^ 
same as that now generally worked, and a bed of '^ bituminous shale and 
coal" of eight feet thick, met with at a depth of 262 feet, no strata of 
any economic importance were reported. 

The method of boring, however, was of an unsatisfactory character, and UnsatiBfaetory 
even supposing it to have been scrupulously and carefully conducted, was ing. 
such BS might easily have led to erroneous conclusions. Under these cir- 
cumstances it was felt that before any reliable conclusions could be reached 
respecting the productive capacity of this coal field, further explorations 
by boring must be made. In pursuance of this view a second boring was 
begun in 1866 on Goal Creek, about five miles distant from the one on 
Salmon River, in a direction of west 20^ south. This boring attained a 
depth of ninty-six feet, but failed to shew the existence of other seams 
beneath that to which the title of ^' the surface seam " had come to be 
applied. In 1870-1871, another boring equally unsuccessful was made at 
Salmon River to a depth of 217 feet, at a point about half a mile to the 
north of the first. 

Notwithstanding these repeated failures, however, the belief was very 
general among those acquainted with the district, that other and thicker 
seams would eventually be found beneath that which had been opened and 
vrorked near the surface at so many different points. This belief found 
expression in the Local Legislature, and during its last session (1872) an 
appropriation of four thousand dollars was made for the purpose of again 
testing the question. At the same time application was made for such AMi«tance flrom 
assistance on the part of the Geological Survey as might serve to guide survey, 
the Goverument in the judicious expenditure of the money. It was with 
this object in view that I was directed in June last to proceed to examine 
the Grand Lake Goal Field. 

In the maps which are being prepared to illustrate the geology of the Maps, 
region we have examined, we have availed ourselves of such material as 
could be furnished by the maps and surveys of the Provincial Grown 
Land Department, and we would here acknowledge our obligations to 
the officers of the department for their ready assistance and courtesy. 

The following sub-divisions of the Carboniferous system are the same subdivisions of 
as those proposed by Dr. Dawson and Sir W. E. Logan for the Garboni-rSus system.^ 
ferous rock of Nova Scotia, with some unimportant modifications rendered 
necessary by the somewhat different associations and the greatly reduced 
thickness of the various groups of strata in the central Garboniferous 
area of New Brunswick. Thus Dr. Dawson's divisions : 2, Middle Goal 
formation, and 3, Millstone-grit series, are incl^ded in the present report 
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nnder diriBion II, Middle CarboniferouB Formation ; and diviaion I, Lowci 
Csrboniferons Formation, inclndea Dr. Dawson's diviBioDS 4 and 6, tie 
CarbomferouB Idmeetone, and the Lower Co&l Measures. 

GARBOSIFEaODS SYSTEM. 
I. LoTBT CarbanlTerooa Formatioii. 
, n. Middle CarboniferonB Formation. 

IIL Upper Carboniferous Formation. 

Loaer Carboniferous Formation. 
The general position of the Lower CarboniferouB strata, as well as the 
features which they present in the area under consideration, has already 
been briefly described (Geology of Canada, Report of Progress, 1870-71, 
p. 204-206). A more careful study of portions of the fonnati<H), daring 
tlie past season, enables us to make some additional observations. - 
PMiiion Mid As stated in the Report above referred to, these Lower Carboniferoaa 
ci^boDif«r^u^ rocks Id the great central Carboniferous area, are, for the moet part, con- 
fined to the vicinity of the bills of older metamorphic rocks which border 
the latter, and among which are sediments of very different ages and 
great diversity of lithologieal characters. It is from the waste of these 
that the Carboniferous strata have been to a great extent made up, which 
vwiBtj^or accordingly exhibit a similar variety of colour and composition ; in some 
cobipoaitian. cases, indeed, so nearly resembling the older rock as to be not easily dis- 
tinguished. In consequence of this diversity, as well as from the extreme- 
ly variable character, both as regards the thickness and succession of its 
different members, no one description can be given which would be gener 
ally applicable to the whole formation. In that part of the Province to 
which our observations during the past season have been confined, the 
Lower Carboniferous series presents important differences from its char 
acter where examined nearer the coast. Thus the Lower Carboniferous 
grey rocks, Dr. Dawson's sub-division 5, Lower Coal Meaturet, though 
well developed in the valley of the Kenebecasia river, appear to be 
entirely absent from the central Carboniferous area. The limestones also 
(No. 4 of Dawson) which form so prominent a feature in the Lower Cai^ 
boniferouB formation in Nova Scotia, and which frequently attain a con- 
siderable thickness in the southern counties of New Brunswick, here 
appear to be limited to small patches of thin irregular beds, both westward 
TjniTeraii dia- ^^^ eastward of the St. John River. The red conglomerates and sand- 
Mngiomi'^wT* stones, however, which accompany these limestones, are universally dis- 
■n »«n aionei. ff^jj^jgi whcrsver the Lower Carboniferous rocks are found, and the whole 
group has a very close lithologieal resemblance to that which underiies 
the Pictou coal measures, and which has been described by Sir W. E. 
Logan under the designation of Millstone^grit, and stated to correspond to 
No. IX. of Dr. Dawson's subdivision of Sir W. E. Logan's section of the 
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Oarboniferoas rocks exposed on the Joggins shore of Nova Scotia. The 
Lower Carbomferous red sediments, which we have been examining during 
the past summer, have contributed a portion of the material from which the 
Middle and Upper Carboniferous formations of central New Brunswick 
have been built up, in the same waj that the lithologically similar Mill- 
stone-grit in Nova Scotia has, according to Sir W. E. Logan, contributed 
an abundance of fragments to the conglomerates at the base of the coal 
measures near New Glasgow. We have as yet, however, met with no 
evidence which would justify the separation of the red conglomerates, &c., 
bordering the central Carboniferous area of New Brunswick from the 
Lower Carboniferous limestones with which they are associated : they are, 
therefore, both included m the following remarks, as members of the Lower 
Carboniferous formation. 

The beds which, though not the very lowest, are those most common- Beds at uiebMs 
ly met with at the base of this formation are conglomerates, these latter tion. 
consisting of large or medium sized, seldom well rounded, but mostly 
sub-angular fragments, which are derived from neighbouring ridges of 
older rocks. A narrow belt of these conglomerates spans the space Beit of oongio> 
between the St. Croix and Magaguadavic Rivers, at a distance of about five 
miles south of the European and North American railway. It crosses 
the St. Stephen and Woodstock road just south of Trout Brook, a small 
stream flowing into the St. Croix, and rises towards a rather prominent 
hill in the direction of the St. Andrews and Quebec railway, having a 
dip N. 20^ W. < 15"*. In most of the beds of this belt the paste, 
which is usually sandy, but often argillaceous, is of a red colour ; but in 
fragments observed about the sources of the Digdeguash, where the con- 
glomerate belt crosses the St. Andrews and Quebec railway, the matrix 
was observed to be in rare instances of a grey colour. In both varieties charaoter of 
the pebbles are chiefly fragments of argillite and fine sandstone ; both 
flecked with scales of silvery mica on the layers, and varying in colour 
from apple-green to grey. Some beds have white quartz pebbles freely 
scattered through the paste, and there are occasionally fragments of jaspery 
, blood-red hematite. The argillite and sandstone fragments which most 
abound in the conglomerates are similar to those of Devonian age (Cord- 
aite slates) which cover a large area to the southward. Besides the green- 
ish fragments, however, there are m^ny pieces of red argillite and sand- 
stone, not differing otherwise than in colour from the green. We have 
found no ledges outside of the conglomerate belt corresponding in colour 
to these red fragments. Their hue may have arisen from the same 
causes which have universally given a red colour to the paste of the 
Lower Carboniferous congIom3rate3, and to the accompanying shales. 

In the western portion of the above described belt, the red congloibe- 
rates are the only rocks met with. Beyond the Digdeguash River, how- 
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The latter from this point westward is mainly composed of the brec- 
cias, overlaid, however, towards the top and at the end of the hills 
by beds of purplish felsite or clajstone, which is sometimes conspicu- 
ously divided into columns by a three-fold series of joiuts. The 
thickness of these felsites may be estimated at about 150 

207 

With few exceptions) the firagments contained in the conglomerate or 
breccia above described, as well as a large proportion of the matrix in 
which they are imbedded, are of one kind only, viz. : a hard, dense and 
fine-grained felsite, such as in some portions of the metamorphic region 
nearer the coast is associated with rocks much older than those of the 
Carboniferous system. 

Such an ac(;umulation of fragments of so uniform a character within so origin of the 
limited an area seems capable of explanation in two ways only, viz. : either po3ng the ^onl 
upon the supposition that there exists in the vicinity some ridge or nucleus ^ ^°*^" ^' 
of older rocks from which the fragments may have come, or else that they 
are the result of an igneous ejection. Upon the whole we are inclined to 
regard the latter as the more probable explanation ; for although there 
are in some portions of the area occupied by these fragmcntal rocks — as 
for instance on Bald Mountain, and in some of the hills which lie to the 
northward of Harvey Settlement — dense and fine-grained beds, not 
differing greatly from the fragments in question, yet they are not clearly 
separable from those which are undoubtedly Lower Carboniferous con- 
glomerates, and the whole would appear to be of contemporaneous origin. 

It may be further remarked, that if the purple sandstones, which form 
the base of the above section, are really of Lower Carboniferous age, 
then, the felsite breccias which rest upon their eroded surface would appear Age of the 
to be of about the same age (or probably a little later) as the doleritic 
and amygdaloidal rocks, which near Fredricton, Boiestown, and else- 
where around the border of the Carboniferous area, are similarly associa- 
ted with Lower Carboniferous sediments, a view first suggested by one of 
the authors in 1865, (See Observations on Geology of Southern New 
Brunswick, Fredericton, 1865, p. 99) nor are there wanting among the 
feldspathic beds themselves indications of at least a partially igneous 
origin ; for besides being largely made up of angular fragments indicating 
a rapid accumulation, they are not unfrequently vesicular ; the vesicles 
holding calcite, fluor spar, or delessite, and sometimes drawn out as it 
were into cylindrical or tubular forms, such as are often seen in ordinary 
amygdaloids. It seems difficult too, to account in any other way for the 
innumerable corrugations by which the higher beds are characterized and 
which resemble the effects of irregular flowing of semi-fluid matter, rather 
than such as would result from simple pressure upon beds previously hori- 
zontal. These corrugated beds are usually a feldspathic grit or claystone, ^JSa***** 
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fiDelj and conspicuously banded mth shadea of grej, pink and purple, 
having small diseeminated gnuns of limpid quartz, and small angular 
specks which may be decomposed crystale of feldspar. They are well 
exposed on the postroad to St. Stephens, just south of Harrey station, and 
in cuttings on the railtray, two anda-half miles west of the latter dipping 
in opposite direetionsj and giving to the whole exposure the structure of 
a low anticlinal. They closely resemble beds to be presently described 
along the south border of the Oarboniferons area . 

At Little's and Lister's mills, the latter about five miles south-west of 
Harvey station, similar felsite breccias occur. They are here remarkable 
for the large size of the imbedded fragments which sometimes att^ a 
diameter of from two to three feet, and, as at Cranberry Lake, are 
almost wholly of fine-grained cherty felsite, imbedded in a soft, deep 
green or purplish-red matrix ; with them occur also Lower Carboniferous 
sediments, more nearly approaching the nsnal type, being sandutone of a 
bright brick-red colour, (sometimes blotched and banded widi grey,) and 
red conglomerates ; but therelations of these to the first named beds are 
not very evident. Fragments of felsite are common in both ; bat while 
the red rocks, which are comparatively fine-gr^ned, have for an exposed 
breadth of more than five hundred feet a aniform dip, S. < 60" ; that of 
the felsite breccias, which probably overlie them, is extremely variable and 
irregular. 

At the head of Pratt Brook, as well as in Harvey Settlement, at Wil- 
son's Hill, the ordinary coarse red conglomerates of the Lower Carbon- 
iferous formation are separated from the grey grits at the base of the 
Middle coal formation only by thin beds of yellowish and grey sandstone 
or grit, which sometimes become reddish in the paste from an admixture 
of an imperfectly crystalline mineral resembling stilbite or heulandite. 

In the belt of Lower Carboniferous rocks which borders the southern 
side of the Carboniferous area eastward of Brockaway Settlement, the 
strata are concealed in the low land about the Eedron Lakes, but agUL 
come into view in the upper part of the valley of the Piskahegan Kver, 
and its affluent Peltoma Brook. Here as well as on Shin Creek further east- 
ward, the shales and the paste of the conglomerate have a bright Indian- 
red color, and the pebbles are of quite a different character from those of 
the corresponding member further west. Here they conwst chiefly of blocka 
of the quartziferous orthophyres, which compose the bold range of hills 
extending along the south side of Shin Creek, and thence across to the 
Piskahegan ; there are also many fragments of a grey trachytio rock which 
is found in situ in the latter stream, also of Uie dark red and purplish 
banded slates and of the pale grey or cream colored, fine-grained band- 
ed felsites of the same range. Pebbles of dark green diorilic schist and of 
black contorted slates are less frequently met with. Here as on the western 
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border of Charlotte county, the rock fragments, both soft and hard, but 
especially the latter, which occur in the conglomerate are only slightly 
worn on the angles, rounded pebbles being of rare occurence. 

These fragmental rocks and the shales which overlie them are well 
exposed in the bed of Piskahegan River, in Peltoma Settlement, and along 
the sides of Shin Creek. On both these streams there is also a fine breccia 
conglomerate, of deep red color weathering to orange-red, consisting of 
small angular pieces of dark red shale, imbedded in an argillaceous paste 
of paler hue. With it are associated beds of fire-clay, of amorphorus Fire-oimj. 
structure and bright Indian-red color, some of which contain sufficient 
oxide of iron to be of value as an ochre or " mineral paint." A few of the 
more slaty beds in this portion of the series hold poorly preserved remains 
of ferns, and a small Cardiocarpum, too obscure for identification. FromFo8iiipi»nt«. 
the St. Croix River eastward many of the conglomerate beds weather into 
a somewhat vesicular rock owing to the abundance of calc-spar occupying 
cavities and crevices in the stone. 

This calcareous character becomes more marked at about seven miles 
from the mouth of Shin Creek, where a band of impure concretionary coMrettoniry 
limestone exists in the upper part of the conglomerate. On the same stream 
a higher member of the series makes its appearance resting upon the red 
shales. It belongs to the same horizon as the dolerite rocks along the 
northern border of the Carboniferous area ; but occurs here as an olive 
colored amygdaloid, which in parts of its distribution is associated with ^^yjJ^^pJct 
beds of compact trap of similar greenish hues. The cavities in the former trap. 
rock, which is generally highly feldspathic, and also contains much iron, 
are usually filled with calcite, though oftentimes with a dark colored 
chloritic mineral and less frequently either with vitreous quartz or 
hematite. Usually also the rock is porphyritic with crystals, sometimes of 
half an inch but usually not more than one quarter of an inch in length, of 
pale olive-grey or flesh-red feldspar: the joints of the amygdaloid and of 
the compact trap are ordinarily occupied by thin veins of hematite. No 
important change in the appearance of the Lower Carboniferous series was 
observed on the South Branch of the Oromocto River, into which the 
Shin Creek discharges, with the exception that, at about half a mile south 
of Blissville station, the members above enumerated are covered by pale 
purplish lilac-weathering felsites. 

From the South Branch of the Oromocto River the out-crops of the Lower 
Carboniferous series pass through a low belt of wooded land to the head 
waters of the Nerepis River. Here there is a considerable area of red 
rocks, including an out-crop of well developed Lower Carboniferous lime- 
stone which occurs in the lower Clones Settlement, about one and a-half 
miles east of the saw-mill on Kelly's Brook. Terebratula iSacculus^ var : 
suffiata is very common here m the limestone, as well as a small species 
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imerons fragments of dark red shale and sandstooe, and 
«ilex, porphyritic with white calcite, occur with the lime- 
the surface of the country at this outcrop is so densely 
ung growth of trees that the relation of the limestone and 
ould not be detennined. That portion of the Nerepis Val- 
le north of the range of Devonian slates in Fetersville (Re- 
870-71, page 199) has been eroded to the depth of several 
ngh the Lower Carboniferoua rocks, exposing the slates 
he bottom of the valley as well as along the base of the 
ee, while patches of felsite, such as occar on the South 
omocto, appear at intervals along the tops of the hills on 
the valley, and rise to the surface from beneath.tbe coal 
lorth side. 

ing space there are one or more breaks or anticlinal folds, 
ower Clones, exposing friable red sandstone, sweeps over 
rboniferouB slates, of which a small area is exposed to view. 
' a mile eastward of the Lower Carboniferous limestones 
About three miles farther up the valley, the red rocks 
erepis stream and pass into the valley of Summer Hill 
)ranches. At the junction of the two streams, a amallaiea 
ous slates is exposed. Above this point on the Nerepis, 
lures for the space of about a mile. Then for a quarter of 
upward along the stream, the red measures of the Lower 
ries form a low cliflf on the left bank. Here dark red 
e from the stream in a low anticlinal to a height of eight 
dark olive-grey and reddish doleritic amygdaloid in loose 
'or a distance of half a mile further up, the stream flows 
flats without rock exposures, and beyond that point ont- 
;lomerate and grit pertaining to the barren measures at 
Middle Carboniferous formation begin to appear. 
}s of the Lower Carboniferous series occur on Summer Hill 
mt-crop of vertical Pre-Carboniferous slatesat its movth. 
)f the former series, which come into view here, are red 
iH of grey calcareous nodulos, and holding fragments, 
"e-Carboniferous slates, flesh-grey and dark maroon colored 
h crystals of pellucid quartz and calcite, also fragments of 
ilex, and pebbles of white quartz. The conglomerates 
*nk of the stream, and are covered by beds of hardened 
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red clay and shale, which in their turn are surmounted by a bed of red 
limestone, varying from siz inches to two feet in thickness. In tracing 
these beds up the stream, the red shales which at first possess a thickness 
of ten feet, are in a distance of fifteen paces reduced to a few inches, per- 
mitting the limestone to rest almost directly upon the conglomerates. Two 
hundred paces further up the stream there is another bed of conglomerate 
resting on a second small out-crop^ of Pre- Carboniferous slates. Here> how- 
ever, the conglomerate is grey and more calcareous. It is full of fragments 
of the slate, mingled with others of the hard purplish and flesh-grey felsite 
above described. And the paste of theconglomerate holds shells of the genus Fossuiftroiu 
Productus. On the sou^ side of the out-crop of pale green slates upon ^°* ^"^^ 
which these conglomerates rest, purple felsites similar to those seen else- 
where at the top of the Lower Carboniferous series appear, and rest against 
the slates. The felsites, which, alternately with doleritic amygdaloids and 
dolerites, are exposed for some distance up the stream, are mostly earthy 
in fracture, of a dark purplish-red color, and speckled with small white 
earthy spots of feldspar, and with grains of vitreous quartz ; some masses, 
however, bear a close resemblance to the porphyries of Shin Creek, being 
denser, flesh-red in color, and having numerous imbedded crystals of pale 
red feldspar j and of glassy quartz scattered through the mass. Near the 
mill of Mr. John Corbitt, the felsites £^ve place to dark purplish grey 
doleritic amygdaloids, more feldspathic than usual, which a short distance 
above the mill meet a third out-crop of slates, covered, after a space of about 
one hundred paces, by a thin sheet of dark red calcareous grit overlaid by Grej fossuift- 
a considerable mass of grey limestones, holding Terebratula saceuluSy var. 
suffiata and a Pterincea. 

These beds are exposed about a quarter of a mile from the bridge at 
the Gage town road. About two hundred paces up the hill to the eastward 
on this road, there is a small outlier of grey sandstones and shales, dipping 
N.W. > 58®, beyond which the red rocks are again repeated and extend 
nearly to the top of Summer Hill, where they are capped by a doleritic 
amygdaloid, in all respects similar to that described as occurring on Shin 
Creek, except that the seams and veins of hematite are larger and more 
numerous. 

Over all the belt of country from the Maine border to this point the 
Lower Carboniferous rocks have a low dip to the northward (seldom ex- 
ceeding five degrees) or are quite horizontal. There is on this, as on the 
north side of the Carboniferous area, evidence of a want of conformability unoonfbrma- 
between the trappean and associated feldspathic beds, which occur at the tnppun beds, 
summit of the Lower Carboniferous formation, and the coarser red sediments 
of the same formation, which underlie them. On Shin Creek the trappean 
members are separated by thurty feet, or more, of hardened clay, shales 
and sandstones, from the Lower Carboniferous conglomerate. At 
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ones coal-cropa, where the trappean beds are waDtiag, 
3FB may be aeen to intervene between the measures of 
nation and the red conglomeratea. Thev are pcnnts 
>ok and on the mfun branch of the Nerepis in Cloues, 
)eds rest almost directly upon the Lower Carboniferous 
ler evidences of onconfonnability between tbese two 
Carboniferous formation are also to be met with fhi^ 

;etown road and the St. John's Kiver, opposite Long 
Lower Carboniferous red rocks occupies a somewhat 
et with through the greater part of the flourishing set- 
rusalem and Hiberma (or New Ireland.) 
at much the same features as those described above 
is formation to the westward of the same thoroughfare, 
B members being coarse red conglomerates, which nnder- 
em, and the purpliah.grey light-weathering da7St<aie. 
nent, thin beds of limestone occur, and on the &rm of 
r have been removed for calcination. These lime* 
le parts are rather abundantly filled with shells of Tere- 
id by soft yellowish-grey shales, and underliud by p^e 
ithic grits or earthy felsites, which are partly kaolinized 
IS of vitreous quartz, and by red conglomerates; while 
ihole serif^s appears a low ridge of slates of grey and 
imetimes shading into pink, red and purple, and which 
r dark-grey to black carbonaceous shale. These lower 
[>3Sy and somewhat unctuous and hold interlanunated 
i-e a general southerly dip of 70°, but with many cor. 
) overlying Carboniferoua strata, though dipping in the 
lot reach a higher angle than 20*^. 
' the Lower Carboniferous formation, as seen on the 
t. John River below Long Island, have been described 
rogress for 1S71, page 212 ; the general arrangement 
3 point being umilar to those of Ilibemia SettlemeiU 

ffreatly increased area which they here occupy is pro- 
a series of low folds, and possibly of one or more Eialta 
I are repeated. Along the valley of little River, and 
th, bright red Lower Carboniferous conglomerates may 

points, as well as beds of claystone, the latter more 
t than those near Long Island, but both are too much 
their relations evident. 

Toad adjoining the St. John lUver, in the parish of 
wer Carboniferous rocks exposed to view are chieSj 
I disseminated gruus of quartz, in every way like tht^ 
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seen on the opposite side of the river in Hampstead, except that they are 
here more often highlj inclined, usually at an angle of 20^ but sometimes 
rising to 45°, and having a dip about N. 10^ W. About the mouth of 
Washademoak Lake small ledges of Carboniferous red conglomerate 
appear, while a short distance in the rear or southward a considerable 
mass of reddish-grej limestone is exposed, forming a portion of the emin- 
ence known as Rush Hill. These limestones are like those previously Lin^^nM of 

* •' Rush HUL 

described on the shore near Long Island, and like them contain shells of 

Terebratula in considerable numbers, and mor6 rarely an Orthoceras. 

Here, however, the limestones appear to be the lowest member of the 

series present, being underlaid a few rods to the south by a heavy mass 

of dark green Huronian diorite. Oat-crops of limestone,^hich are Hnronian 

probably a continuation of the same belt, are also met with at several 

points . further eastward, more especially near the county line on the 

southern part of Shannon Settlement, where they may be seen resting 

upon grey and green argillites of Devonian or Upper Silurian age, and 

are conformably covered by coarse red conglomerates, the limestones i>evonjftii or 

•^ "^ o ' Upper SilttritB 

having an exposed thickness of about six feet. Both beds are well rocks, 
exposed about the head waters of a small stream flowing through the last 
named settlement, and entering the Washademoak at the head of Belyea's 
Cove. In descending this stream the conglomerates, which form a series 
of low blufis, with a nearly uniform dip N. 25^ E. > 6^, were crossed for a 
distance of 1,511 yards measured from their first out crops ; but in 
approaching Jones' mill there appear from beneath them thick beds of 
fine-grained flinty petrosilex, mostly of a pale grey color and weathering 
nearly white, but which exhibit also shades of flesh-red, grey and black, 
together with delicate bands of color which, if the result of sedimentation, 
indicate a northward dip of 60 °. These rocks have a surface breadth 
of about 400 yards : they are very like some of those met with among the 
hills which he to the northward of Long Reach in King's county, and are 
probably of Upper Silurian age. A few rods further down the stream and 
below the mills, the red conglomerates again appear upon the right bank, 
but on the left there are other beds of petrosilex differing from those first 
described only in being conspicuously divided by a series of joints into pris- 
matic blocks and columns, many of which are quite perfect. From Jones' 
mill to its mouth in Belyea's Cove, the stream flows only through 
meadows or low land without rock exposures. 

Perhaps the most interesting view of the rocks in this vicinity is that Beiyea's cove 
furnished by the shore of the Washademoak Lake, between Belyea's Cove 
and Craft's Cove. The western side of Belyea's Cove shows only ledges of 
laminated grey sandstones, which are a portion of the Middle Carboniferous 
formation, and are nearly horizontal, though with much false bedding. 
Similar beds also crown the hills on both sides of the cove, but beneath 
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these beds] has also exposed the older rocks from which their materials 
have been deriyed. Theae in the lower part of the stream are a grey 
highly micaceous schistose rock having veins of white quartz, and in some 
parts approaching a genuine mica schist, being much like certain beds of 
rocks also exposed by the denudation of Lower Carboniferous strata in the 
valley of Hammond River in King's county. Near the mill, where these 
schists are directly overlaid by the red conglomerates, large unworn blocks 
of the schist may be seen imbedded in the conglomerate, in some cases 
from two to four feet in length. The dip of the overlyiig tenflomerate beds 
is N. 80^ W. < 8^. 

A short ^distance farther up the stream they include some beds of deep 
red sandstone^ and are overlaid by about twenty feet of deep brownish-red 
shales. These exposures are all to the south of the main mass of mica 
schists which are exposed upon the stream for a breadth of about six 
hundred paces. Beyond them in the same direction the bed of the 
stream is occupied by fine red sandstones which are conspcuously divided 
into two sets of joints by rectangular blocks from two to three feet in dia- 
meter, and dipping S. 80° W. < 2°. No other exposures are met with 
on the main stream, but on a small branch which enters the latter near 
the cross roads in Henderson Settlement, the coarse red conglomerates 
agsdn appear at and above Shaw's mills. Here also they contain pebbles congionidratM 

with pebbtos of 



of mica schist, imbedded with others of diorite, petrosilex and slate, in adiortte.K^« 
deep red sandy paste. Some of these pebbles may have come from ansShi!? 
underlying series of feldspathic schists which come into view a short dis- 
tance above the mill, where they are interstratified with a feldspathic 
sandstone of greyish and greenish-grey tints, which are in some parts 
clouded with shades of purple ; others may have come from beds, of fine, 
grained greenish-grey schistose diorite, not observed upon this branch, but 
exposed to view about three quarters of a mile to the south-west, where on 
a second branch of the same stream they are associated with similar feld- 
spathic schists. From this point, which is on the mam road to Belleisle 
Bay, to within 800 yards of where the boundary of Kmg's county crosses 
the latter, the hills on either side are composed of red conglomerates 
dipping N. SS"* W. < 6°. Beyond the county line the strata exposed 
are of Pre-Carboniferous age. Through the remainmg portion of the parish 
of Wickham, within which the localities above described are included, as 
well as in that of Johnston, which lies immediately to the eastward, the 
opportunities afforded for the study of the Lower Carboniferous rocks are 
much less frequent than is the case to the westward. This is partly due to q^^ denoda- 
the fact that the country in this direction is but sparsely settled, but largely UJw ^/^Sboni- 
also to the fact that the formation itself has here evidently been subjected ^•'^'■'^^• 
to great denudation, in consequence of which it is now represented only in 
limited and widely separated patches. A farther evidence of such denu- 
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however, do any distinctivelj Lower Carboniferous rocks occur in connec- 
tion with these trappean beds, the only other rocks noticed in the vicinity 
being coarse grey and nearly horizontal sandstones, contcdning Calamites 
and StemberfficBy and which cover those first mentioned unconformably. 

A second locality where beds which may be of Lower Carboniferous age 
thus exposed, is in the vicinity of Cumberland Bay, the more southerly of cwnbcitand 
the two indentations at the eastern end of Grand Lake. About a mile 
southward of Cumberland Creek (and at its eastern end where it crosses "^ 

the line of the projected great road from Grand Lake to New Canaan, 
somewhat closer to the creek,) is a long, and as compared with the gener- 
ally low and flat character of the surrounding country, rather conspicuous 
ridge ; it affords but few exposures of the rocks composing it, but judging 
from such as could be found, both at its eastern and western ends, as well 
as, from the debris with which it is thickly strewed, would appear to be 
almost entirely made up of purplish-grey claystones, in some parts fine- 
grained and homogeneous, but more frequently marked like the resembling 
beds described in preceding pages by the dissemination of particles of 
vitreous quartz through its mass, and sometimes assuming the aspect of a ^ 
conglomerate. The country immediately surrounding it is mostly low ' . 
and flat without rock exposures. 

Less doubtful exposures of Lower Carboniferous rocks presenting their 
usual aspect of bright red calcareous conglomerates and sandstones occur to 
the northward of Grand Lake, at and above the Forks of Newcastle River, 
and are more particularly described further on, in connection with the 
coal measures which here partly cover them. 

Middle and Upper Carboniferous Formation$. 

* 

The greater portion of the counties of Queen's and Sunbury, and also Rooki of 
a portion of the adjoining county of York, is occupied by the series ofbi»7 and York 
grey rocks, including conglomerates, sandstones and shales, long since 
recognized by Dr. Gesner as the equivalent of the great coal formations of 
Britain and Nova Scotia. 

Li New Brunswick these grey rocks in various parts of their distribu- 
tion include beds of coal which, though thin, are in some instances work- 
able, and are accompanied by the usual assemblage of coal-measure plants. 
Full lists of these have been ^ven in the (Report of Progress for 1870- 
71, pages 214-216.) The rocks which in the area we have examined 
during the past season appear to form the lowest member of the Middle 
or Productive Coal formation, consist of heavy masses of grey conglom- 
erates and coarse grey quartzose grits, alternating with thin beds of 
rather coarse grey sandstone and sandy shale, the last named bed^ not 
unfre^uently containing ill preserved remains of plants. Li their coarse- 
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I general aspect, and in the absence of workable coal seams, these 
semble veiy nearly a portion of ^oae to which in Nora Scotia the 
illatone-grit has been applied, and which they probably represent. 
Brunswick, however, they are clearly separable from the great 
red Lower Carboniferous sediments which underlie them, and for 
r for a somewhat similar series in Nova Scotia the same term has 
iployed ; while upwards they appear to graduate insensibly into 
the productive coal-measnres. Indeed, except in the compara- 
requency of Sue sediments and their more silicious aspect — many 
eds being a coarse Conglomerate made up of well roonded grains 
blei of quarts imbedded in a grey sandy or feldspathic matrix— 
ffsr grey beds are scarcely distinguishable from those which over- 
, and to which they appear to be generally ooifermable. They 
rever, as a role harder, and hence, having reedsted to a greater 
ibe mfluence of denuding agencies, they rise into ridgea which, 
nsually of inconuderable height, have nevertheless exerted an 
it influenee upon the surface drainage of the districts in which 
ur. Such ridges are not nnfrequently met with along the north- 
border of tbat portion of the Carboniferous area to which this 
ilates, and are not wanting over its interior, but along its southern 
they are for the most 'part inconspicuous. It is among the finer 
ts which overlie the barren strata just described that the foesiU- 
hales, nnderclays, and the associated coal seams are found, and 
resent the usual features observed in other coal measures. In 
ion of the series also, beds of coarse character are by no means 
, and where occurring alone, are not readily distinguished from 
the underlying barren measures, but besides being less common 
9S8 thickness, they are also usually more variable in composition. 
:ewise resemble those beneath in the frequent occurrence of false 
which to some extent is exhibited also by the associated sancl- 
'hicb, though often more or less flaggy, are sometimes sufficiently 
and even-grained to be avulable for architectural purposes, 
the conglomerates and sandstones abound with prostrate trunks 
trees, Dadoxylan, together with impressionB of Calamitea Sigil- 
id more rarely of Lepidodendra. The first named tree-trunks are 
ouneralized through the infiltration of silica or sulphate of baryta 
nversion into a blaok crystalline calcite. The ferns which are 
t in the shales are regarded by Dr. Dawson as belon^ng to the 
[Carboniferous formation, though with an admixture of species per- 
the Upper. 

the softer character of the productive measures they are less con- 
than the underlying barren beds, and are usually met with in the 
and depre sions between the ridges formed by the latter; 
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where the strata are horizontal, are exposed only in river sections. The 
oyerljing soils which have been derived from them necessarily partake of soos on the 
their characters, and are either very sandy or very clayey, and hence Soaimeftroieft 
often unfit for successful cultivation, while large tracts, especially in the 
eastern part of Queen's and Sunbury counties, for like reasons, together 
with imperfect drainage, are occupied by extensive sand plains, swamps 
and barrens. Over many portions of the region we have examined the 
only strata exposed to view are the grey rocks which make up the bulk of 
the Middle Carboniferous formation. But others occur in which this color 
graduates into or is replaced by a purplish or purplish-red tint, which 
sometimes, more particularly in the finer beds becomes a deep red color. 
Beds exhibiting a similar bright color are occasionally found among the ' 
lower as well as the upper measures of the Middle Carboniferous series, 
yet the bulk of these red and purple strata are probably altogether above 
the productive measures, and appear to represent that portion of the Car- 
boniferous system to which Dr. Dawson has applied the name of Upper 
or Newer Coal formation, though the thin limestone beds which are asso- upper or Newer 
ciated with them in Nova Scotia are apparently wanting in New Bruns- 
wick. Dr. Gesner has referred some of these beds to the New Bed Sand- 
stone series ; but besides differing lithologically from the latter they are 
marked by the presence, in the finer layers, of OardaiteSj Calamited and 
ferns, characteristic of the Carboniferous system. The Upper Carboni- 
ferous rocks being) like the strata of the Middle Carboniferous formation 
soft and imperfectly consolidated, have been in a like manner largely 
affected by denudation. Their debris, easily recognised by its peculiar 
color, has been widely spread, especially over the central and southern 
portions of the region examined by us, and has produced a soil on the 
older rocks considerably more fertile than they would otherwise possess. 

Details of Obiervations in Queen^s and Sunbury Counties^ East of the 

St. John Jtiver, 

Though somewhat diversified by minor inequalities of surface, the most 
prominent topographical features of the above region maybe described- Topogr«phic»i 
as embracing three parallel swells or ridges, separated by two correspond 
ing basins or depressions, of which the more northerly and broader one 
is occupied by Grand Lake, an irregular sheet of ^ater, about twenty-five 
miles long, and from four to seven miles wide. The second, which is narrower 
and deeper, is occupied by the Washademoak Lake and Biver and its 
tributary, the Canaan. Both basins, at their western extremity, are con- 
nected with the St. John Biver by small but navigable channels. To the 
north-east the dividing ridges gradually disappear and the basins merge 
into an extensive and nearly level tract which forms a portion of the 
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ia height, affords a good vertical section, showing the following succession 
and thickness of strata : 

Feet 

Pale red conglomerate and sandstone at base of cliff. 10 

. Measures concealed 10 . 

g Bright red, coarse crumbling shales 10 

9 Hard and compact fin^-grained dolerite, of grey color 10 

g Soft and crambllng, somewhat grayellj shales 25 

S Measures partly concealed, but including beds of dark purplish-grey 
M dolerlte rock, which is more or less vesicular, the cayities being 

filled with a flesh-colored mineral resembling stilbite 10 \ 

■ Measures concealed 20 

o Doleritic rock, in part shaly, with seams and joints holding much red 

heulandite ; the bedding distinct bat much contorted about 20 

115 

The dolerite rocks which form the summit of this section represent the PoMte rooks* 
highest member of the Lower Carboniferous series, and may be regarded as 
the equivalentB of the trappean rocks already described as occupying a similar 
horizon at Hampstead, and also near Fredericton and elsewhere around 
the border of the Carboniferous area. They are directly overlaid, a short 
distance below the section above described, by the coarse grey beds which 
form the base of the Middle Coal formation. Their relations to the latter 
are better shown in a second bluff about 844 yards south from the last^ 
in which the foUowing vertical and ascending section is exposed : 

Feet. 
/Measures concealed at base of cliff. 60 

LowiB GARBOHirBBOUB. •j Grey and dark grey dolerite rock, similar to 

V that of the above sections 20 

Mn>DLB CAUOHimomi. { ^"'^'^^ K"y »^7 Bandstoaes 15 

( Grey conglomerate and coarse grey gnt 20 

115 

In a bluff, a few rods further down the stream, the following ascending 
section is exposed : 

Feet. 
f 1. Red sandstone and conglomerate at base 

of cliff. •.-. 30 

Lower Cabbomferoub. 2. Compact and somewhat columnar dolerite, 

the seams of which are coated with 
'[ bright red heulandite 30 

Mn,DL. Camokiwbow. ( ^- G«y """^ >^<^ «>«« «^7 sandstones 

I and grits 25 

Along this portion of the stream the inclination of the beds is uniformly I 

to the southward. Though not exceeding two or three degrees, it is never- 
theless su£Bcient to cause the gradual declension of the successive beds to 
and beneath the level of the river. Thus at a distance of 889 yards 
measured at right angles to the strike from the bluff last described, 
the cliffe, which are here about one hundred feet in height show only a 
succession of grey sandstones and conglomerates from base to summit* 
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1 this point to where the main road leading to the Emigrant Settle- 

croaseB Newcastle River, a simikr ascending series ia ezpoBed in die 
along ite banks, and abont 382 yards bejond the bridge the first ont- 

of coal in the Newcastle coal district appear. 

the last section abore described the lower grey membera of the 
lie Garboniferons formation are separated from the z«d rocks which 
eferred to the Lower Garboniferoua formation only by beds of doleri- 
cks, while Qo appreciable discordance between them in their dip is 
rable. Thefelsites, however, which at othei points described in the 
ks on the Lower Carboniferous formation, appear to be the highest 
>er of that series are here wanting. From the p6int where the dole- 
ocks No. 2 of the above section, are first covered by the coarse grey 
irhich mark the base of the Middle Goal formation, to the bridge over 
astle Biver on the Emigrant Settlement road, the distance measored 

the stream is 3,000 yards, or in a strught line about 1,000 yards, 
leds in this interval have never a Higher dip than two or three 
es, while they are often nearly or quite horizontal, and the bridge 
>e taken as marking the upper limit of the barren grey measures. 
na the bridge the country on either side of the Newcastle Creek to 
ibonchure in Grand Lake, is everywhere oocuped by strata of the 
e Carboniferous formation, (productive coal measures), and the coal 
ings are quite numerous. Indeed at almost every point ^ere irre- 
taes of the suriace or tributary streams afford facilities for working, 
ations have been made, seldom failing to disclose the existence of 
,t moderate depths. Where the overlying deposits exceed eight or 
et in thickness these openings are uaiully by adits driven on R slope 
e coal is reached, and then following the latter nearly borixontaL 
rhen the seam is nearer the surface it is simply laid bare by strip- 
It was hoped that the portions of the opeiungs, particularly of the 
kind, mi^t throw some light on the structure of the basin in which 
ams are supposed to lie. In this, however, we were disappointed ; 
ickness of the measures above the coal appearing to vary for the 
lart simply with the accidents of denudation. 
J following details of the principal excavations show the character 
lickness of the measures in this coal field. The numbers attached 
pond with those on the map : 

1. Robert MeBonalcPt. — 'This opening is the first met with in 
iding Newcastle Creek from Emigrant Settlement road, from which 
Wut 360 yards distant. 

Feet incbeg 
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Feet. Inches. 

Coal 1 1 

Coaly shale 1 

Qrej, somewhat shaly sandstone, partly 
concealed 

1 7 

No. 2. Eohert Lilhy^9. — ^This opening is about 417 yards south-west ^^^^ 
from No. 1, and on the opposite or right bank of the stream. uhbys. 

Feet. Inches. 

Shaly coal 5 

Qreyclay 8 

Shaly coal 6 

Grey clay ^ 

(7oa^ softened by weathering I 8 

Coal shale IJ 

Qrey sandstone 5 

Shale 2 



II 1 



No. 8. Is an old adit now closed ; its only interest arises from the factoid adit, 
that the coal-crop here, which is about 711 yards south-west from the 
last, is about ten feet above the level of the stream, while those in Nos. 1 
and 2 were at and below that level. This may, perhaps, arise from a 
slight eastward inclination of the beds, which, however, is not apparent, 
or it may be caused by a fault ; otherwise it would seem that there is 
more than one coal seam in this locality — a view which is supported by 
the marked differences in the thickness and character of the strata at the 
two first described out-crops. At No. 8, the coal-bed, the thickness of 
which we could not ascertain, is covered by ten feet of concealed mea- 
sures, above which are ten feet of grey sandstones and six feet of gravel. 

No. 4. Here, on a small brook about 1,400 yards S. lO'^ W. from Abandoned- 

' ^ J openings. 

No. 8, and six feet above the level of Newcastle Creek, there are several 
openings from which a considerable quantity of coal has been removed. 
These openings are now abandonedi and no observations could be made on 
the character of the measures. 

No, 5. Sixm^%. — This is on the creek, not far from* No. 4, and has also stone's, 
been extensively worked, but like the latter is now abandoned. 

No. 6. Kennedy' z, — This is also on the bank of the creek, about three- Kennedy's, 
quarters of a mile south of No. 5. In both No. 5 and No. 6, the coal 
13 of good quality. There are other openings along the Newcastle 
Creek, between No. 6 and Yeoman's Post Office in Newcastle Settlement. 
In the northern part of the settlement there are several openings, the 
most important of which is 

Nq. 7, John Teoman^ji. — ^This, however, was closed at the time of our John 
visit, and we are therefore without particulars. 
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here has been laid bare by stripping for a length of about forty feet. . 
It is from two feet to two feet six inches thick, and rests upon white 
fire-clay. Above it is a similar material of which two inches only iscoaiseajntwo 
white, and the remainder, from four to five feet, of a deep choco- 
late color. The seam rises slightly at the eastern end of the opening, 
and at the western end there is a low undulation, causing it to rise about 
two feet above its general level, while just beyond this bend the! seam is 
abruptly cut off, as if by a fault, and is replaced by clay. The coal is 
of the variety locally designated fine or still water coal ; it is much 
broken, but is well adapted for forge purposes. 

About 840 yards west from No. 13, there are several more openings, other openings, 
the walls of which have fallen in. One of these is a level, about twelve 
feet below the surface ; in the other the coal has been reached by strip- 
ping. 

No. 14. Leonard Akerly^s. — This is a little to the westward of No. 18. Leonard 

Akcrly'B. 

The coal has been exposed by the removal of about three feet of chocolate- 
colored clay. It resembles in character that from No. 13, but the thickness 
of the seam is reduced to about one foot four inches. Further west about 
177 yards, coal, probably the same seam, is again exposed, shewing 
a thickness of one foot six inches. It is underlaid by fire clay and cove- coai seam, one 
red by about three feet of yellow clay, with irregular pockets and thin 
seams of coal near the top, and succeeded by three feet of chocolate-colored 
clay and soil. The seam dips slightly to the north-west, in which direction, 
at a distance of about one hundred feet, it sinks to nine feet below the 
surface, and has been worked by a level. 

No. 15. George Morrison^ 8, — This opening presents the following ascen- George Morn- 
ding section : 

Feet. Inches. 

Fireclay 2 

Coal of good quality (blacksmith's).. 1 6 to 1*8 

Shale and clay..., 8 " 10 

Coal f 6 

Shale 6 

Stratified gravel 10 

The surface of the lower seam' at this crop is slightly undulating, sinking 
a little to the westward where the upper or six-inch seam comes in. The 
latter appears to occupy a position similar to that of the upper seam in 
Akerly's opening, No. 14, and it is similarly broken and irregular. On 
its eastern extension, it becomes thinner and gradually disappears. In 
another opening, Richard Rogers', close to No. 15, the measures are much Richard 
the same, except that the upper seam is less clearly defined, being repre- opening, 
sented only by peveral thin coaly layers mixed with shale, and covered by 
about three feet of sand and earth. 

Throughout the district bordering the Little River road, out-crops of 
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boae expoBed in the coal openinga are very few, 
Lre of tb« ordinary grey sandstone in beds which are 
trizontal. In approaching little River, however, 
se are partly covered and concealed by parplish- 

are probably of the Upper coal formatioD. At 
iUe River, the grey beds again appear, being bori- 
icB of an olive-grey color, and much stained by 

Coal has been removed at several poiote here. The 
, now abandoned, and we could procure no details 



r DO out^orops of coal so far aa we are aware have 
> grey beds being in this direction mostly covered 
rarple and reddish beds of the Upper coal formation' 
>ve openings there are a few others on Back Coal 
tream flowing into the Newcastle Kver, nearly mid- 
ake and Newcastle Settlement. In these, two seams 
' of which baa a thickness of eighteen inches, whire 
hea ; the intervening rock b a blue, Saggy ahale, 
emuos of ferna. Beneath the lower seam, whicb 
enty-five to thirty feet of earth, ia a thick bed of 
,the whole riung in a direction a little south ofweat 
nty feet. These openings are indicated upon the 

e section of the coal measures afibrded hy Salmon 
less instructive and less important than those of 

exposures along its banks are much fewer and die 
nt. There are, however, several out-crops from 
intities of coal have been removed, and it was from 

stream that the first coal found in Mew Brunswick 
ich, nearly two centuries ago. It is here also that 

made in 1837. 

crops are those about Iron-bound Cove and ne&r 
At the first named point there are three openings : 
James H. Hazelwood's land and close to what is 
ding. 

f these openings is fifteen and one half inches 
le and a-half feet above low water ; while at the 
oda north-westward from the laat, ita thickness is 
ind it ia several feet above the same level. At the 
ff Arbuckle's land adjoining, the seam is as much U 

water. The difference is probably due to faults, 
ipon the adjacent shore of the cove, which are coaise 
much false bedding, do not show any appreciable 
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iQclination. The opening near MacDonald's Landing is about one and a- 
half miles to the rear or eastward of the left bank of the river, and has 
yielded coal of good quality ; but, as it was not being worked when we 
Tisited it, we could procure no further particulars respecting it. 

In ascending Salmon River from this point to the junction of Lake 
Stream, beyond which our observations have not extended, the only rocks 
met with were grey sandstones usually in nearly horizontal beds, but some* 
times, as at MacDonald's Landing, having a south-easterly dip of about 
5^. Most of the country intersected by this river is low and flat, and 
extensively covered with sand, and showing few rock exposures. The sfime 
is also true to a great extent of that on either side of the Gaspereau 
River which up to Evan Burpee's, a distance of about nine miles above its 
confluence with Salmon River, shows along its banks only low bluffs of 
coarse grey sandstone and conglomerate. These beds are largely made 
up of small quartz pebbles, and appear to correspond with the barren grey 
beds on the upper part of Newcastle Creek, described page 199. Between 
Newcastle River and Salmon River, there are but few points at which the 
rock formations are exposed to view, and such out-crops as do occur, are 
for the most part those of the soft red and purple beds, which appear to 
belong to the Upper coal formation. Some out-crops of the latter may be 
seen a little east of Newcastle Greek, not far from where it is crossed by 
the road to Emigrant Settlement, as well as in the Middle Land Settle, 
ment. Iron-bound Cove, and Salmon Creek Settlement ; but it is in the 
latter^ or rather along the course of Salmon Greek itself, that the best 
exposures are to be seen. 

This stream, which empties into Salmon River about three miles below 
the mouth of the Gaspereau, takes its rise by two principal branches not 
very remote from each other, m the central part of the parish of North- 
field. 

It is upon the North Branch that the more interesting exposures are to 
be seen, including towards its head, where the stream again forks, a small 
out-crop of coal. The latter occurs upon the Little West Branch, west of coai on the 
its junction with the main stream of the North Branch, and presents the Branch, 
following ascendmg section : 

Coal and coal shale, partly coyered 

by water about 1 foot 

Fireclay « 1 "Sin. 

Shale " 3 feet 

Gravel " 6 " 

Stratified brown loam, with pebbles " 10 " 

About two and a-half miles up the North Branch is another crop, not Fonrteen-inoii ] 
visited by us, in which the seam is about fourteen inches thick, of good ®^ "^^^ 
quality, with a one inch parting of coal shale. 

On both these branches the rocks are grey, rather coarse and somewhat 
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seems to be thinner, they may be more closely associated with the Middle 
Coal measures. 

The plants from the other localities have more the aspect of the Middle 
Coal formation, and some of them even of the Millstone^grit formation. 

I give below a list of those that are determinable arran^g themjg^gj^^*"*^ 
according to localities : " 

Salmon Creek, 

Calamites dviius, Artis. Cordaites simplex, Dawson. 
Alethopteris nervosa^ Goeppert. 

N^uropteris Loshiij Brongn. 

Pecopteris oreopteroidesj Brongn. (or similar}. Lepidodendron. 

Neuropteris, a species of which I have specimens from Grand Lake, 
and from Sydney, Cape Breton, and possibly new ; but I have not yet 
sufficient material for its description. 

Cork Settlement, 

Annularia sphenophylloideSy Zenker. 
A longifoUaj Brongn. 

Douglas Harbor. 
Dadoxylon materiarium Dawson, labelled * from grey conglomerate.' 
Dadoxyhn Aoadianum, Dawson. The first of these species is charac- 
teristic of the Upper Coal formation, the second of the Middle Coal forma- 
tion and Millstone grit. 

Ferris Cove. 

Calamites CistUj Brongn. 

Cordaites^ horas9\folia^ Corda, specimens not well preserved. 

Clones. 

Cordaites, horassifolia^ Corda. 
7}rigo7iocarpum, 

Jemseg. r 

Lepidophloios (not determinable). 

Coal Creek. — The interest which attaches to this stream arises from the 
numerous coal-openings along its banks, but chiefly from the information j-^^n^^^a^^ 
which it gives as to the probable shallowness here of the productive coal *^u^t*?JS£ 
formations in this district. The openings are entirely confined to the lower ™«""*- 
portion of the stream, the first being about one and a-half miles, and the last 
about three miles above the bridge, at its mouth. They are evidently all in 
the same 8eam,{the strata which form bluflfs along the creeks have a slight 
inclination to the northward, just sufficient to free the levels of water ; 
and consist, as far as could be seen, of a soft blue shale, crumbling 
readily on exposure, which is capped by about ten feet of sofl grey and 
mostly thin-bedded sandstones, the shales being those from which most of 
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connected with the thickness and prodnctire capacity of the latter. The 
lateral limits of this island, if it maj be so termed, in the Carboniferous 
sea, we have been unable to determine, the country on either side of the 
stream being nearly flat and covered with forest. 

Gfrand Lake. — ^Although usually low, there are many points around the interesting 
shores of Grand Lake where the strata are exposed to view, while occa- strata around 

. Grand Lake. 

sionally they rise into blu&, and show sections of considerable interest. Of 
these the most important are those which tend to illustrate the relations of 
the grey beds of the Productive or Middle Coal formation to the red and 
purple beds, supx)osed to represent the Upper or Newer Coal formation. 
These relations may be well seen at and near Scypher's Cove on the north 
side of the lake, and agam at Ferris's Cove on its southern shore. Scypher's 
Cove is a small indentation about four miles west of the mouth of Little 
River. It has already been observed (page 204) that near the latter scypher's 
the purplish-red sandstones may be seen resting on the nearly horizontal coves, 
grey sandstones of the Middle Coal formation ; with this exception, 
the latter are the only rocks met with along this shore of the lake to the 
head of its north-east arm. In the opposite direction they also appear to 
be the surface rocks for some distance, but, the shore being low, few 
exposures are to be seen until Scypher's Cove is approached. Just east 
of the latter is another and smaller indentation, Butler's Cove ; and 
between the two coves we find the following ascending section : 

1. Grey sandstones; like those of the coal measures, rather coarse and pebblj, 

and containing sigillaria and other large prostrate trunks of trees, some section oAtrats 

of which are 15 feet and more in length. There is much false bedding, 
and the stratification is obscure. 

2. Measures concealed for 382 yards in a westerly direction, then an erposure of 

fine conglomerate or coarse grit of a grey color, slightly tinged with 
green. This tint appears to be due to the frequent occurrence of smaH 
fragments of pale green slate, which with similar fragments of grey and 
purple colors, and a little quartz, make up the rock. These fragments 
may have beea deriyed from the abrasion of Pre-Carboniferous argillites. 
Twenty-six yards eastward, the same conglomerates become purplish- 
grey, and are covered by coarse purplish grits and sandstones, which are 
irregularly bedded, but have a slight westward inclination. Allowing to 
the conglomerate the same dip as that of the beds mentioned below, they 
may be roughly estimated as having a thickness of. 3 ft. in- 

3. Purple sandstones like the last, but becoming in a distance of 800 yards, mea- 

sured along a curve changing from west to west 20° south, deep purplish- 
red and then dark purple. The dip of the beds in the latter part being 
regular, S. 30° W. < 2°. In consequence of this inclination the beds in 
ascending order sink successively to the- water level, showing in a dis- 
tance of 622 yards a thickness of about 20 ft. 

In a similar way higher beds come successively into view as follows : — 

4. Coarse purple sandstone and conglomerate 12 ft. 

5. Grey grit and conglomerate, similar in composition to No. 2,but coarser, partly 

concealed for four and a-half feet at the base, but with an exposed thickness 

of about twenty-five feet, the upper part becoming shaly 30 ft. 

P 
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nrple, ahalf Bondetoiie 10 ft- 

QDglomeraie, dipping aa before, uid having ft thidciieH of *boaL 12 ft. 

me poiata there are thin beds of dark purple, papery shales aaso- 
rith Ko. 6, wUch, together with the saDdatones, eontaic a few im- 
i3 of Calamites and fems, aa well aa of rain drops. The plants are 
bo those of the purple beds of Salmon Creek apou which the obser 
of Dr. Danson have been given. 

leries of beds described in the foregoing section occapies a distance 
t a quarter of a mile along the shore, extending quite to Scypher's 
n the eastern side of which the grey conglomerate (No. 7) appears 
ertical bluffs; a similar conglomerate bluff bounds the cove on its 

side, the rock being coarse and crumbling, and made up mostly of 
ell rounded pebbles. A little to the westward, about S82 yards, 
beds agun come into view, being rather coarse, shaly sandstones, 
ig coarse, grey sandstones which are rusty and calcareous, and 

impressions of plants. A succession of similar beds is then met 
he sandstones, which vary from grey to olive-grey in color, and 
mtain trunks of trees, frequently alternating with and sometimes 
; into the purple beds. The latter are also mostly sandstones, but 
nile westward of Scypher's Cove they include and are capped by 
lenftle thickness of soft, deep purplish-red shales. The beds along 
portion of the shore are nearly flat, or with very low undulations, 
id which divides the upper and lower sets of grants on this side of 
3 comes down to the shore here, and beyond it there is a carviog 
hirteen hundred yards long, on which there are but few exposures 
ubjacent rocks ; but at its extremity they again form a conspicuous 
enty feet high. The lower &ve feet is composed of dark purpUsh- 
dstone, and the remainder of a rather coarse and mbbly chocolate- 
shale. The sandstones show mueh false bedding, they are 
ry variable in texture, and often pass into conglomerates, which 
gely composed of well-rounded pebbles of chalcedonic qoarti, 
hers of felsite, mica slate, etc. Similar chalcedonic pebbles are 
nt in the materials of the beach, and are often brightly tinted, 
ig the beds of this substance mentioned on page 192 as occurring in 
tion with the Lower Carboniferous rocks on the south shore of 
demoak Lake. Eeyond this blnff, is another long narrow beach, 
g in the basin known as the Upper Keyhole, beyond wtuch to 

Point, a distance of two miles, the shore is similarly low and 
t rock exposures. On Grand Point, which is a long narrow 3{Nt 

of shifting sand, projecting half way across the lake, a few £at 
f grey sandstone may be seen, containing trunks of fossil trees. 
eyond Grand Point is the Lower Keyhole, more commonly known 
iglas Harbor. On either side of its narrow entrance low ridges 
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may be seen, composed of grey coarse conglomerates, much stsdned with 
iron, and like those of the bluff last described containing numerous pebbles 
of chalcedonic quartz, together with others of grey quartzite, slates of 
various colors, and fragfients of sandstone, the latter scarcely harder 
than the enclosing ryk. Coarse beds of sandstone also occur ; both rocks 
are yery irregularly bedded, and both contain numerous prostrate trunks Fossil tree- 
of trees, which have usually been converted into black crystalline calcite. intobuok^on?. 
Similar beds also appear near the steamboat wharf, at the head pf the har- 
bour, but are there overlaid by coarse, purple sandstones which have a 
yery slight easterly inclination. 

To the north and west of Douglas Harbour the country is low and level, 
and rock exposures are but rarely met with. It is probable, however, 
that most of this region is covered by the purple beds above described ; 
fragments of them are abundant over its surface, while ledges of similar 
rocks occur at some points around the shores of Maquaspit and French MaqnMpUMxid 
Lakes. Better exposures of these rocks may be seen a few miles further 
north, on Little River in Sunbury county. They occur in a bluff, and 
in the bed of the river about three-quarters of a mile south of the point 
where the New Zion road crosses it, and according to Mr. Ells, who ex- 
amined them, the beds consist of about four feet of very hard, dark purple 
sandstone, overlaid by a bed of reddish-purple shale of finer texture ; 
the latter interstratified with thin beds of fine, purple sandstone, extend- 
ing up the whole face of the cliff, which is from fifty to seveaty feet in 
height. The blufEs extend along the stream for four hundred and fitly 
yards with good exposures ; beyond which, to the New Zion road, but 
httle can be seen. About the same distance north-east of the road is a 
second bluff fifteen feet high ; but here the beds are grey sandstones and 
conglomerates with a southerly dip of two degrees. They contain 
numerous embedded trunks of trees. On Number Eighteen Stream, Numtter Etgbu 
about three-quarters of a mile above the portage-road bridge, and about 
one and a-half miles from the New Zion road, is a seam of coal apparently 
about fourteen inches thick. Another small seam, or a continuation ofTwoooAi-Mams. 
the same^ also crops out at a point about four miles further up. 

The highest point reached by Mr. Ells on the main stream of Little 
Biver, was eight miles above New Zion bridge, where in a high bank» 
known as Whet-stone Brow, grey coal shales, full of plant impressions, are 
exposed. 

On the southern side of Grand Lake, the best exposures are towards its 
western end, and more particularly about Robertson's and White's Points 
and White's Cove. On Robertson's Cove, the rocks are chiefly a coarse gock on 

RoDortson's- 

grey conglomerate about twelve feet in thickness, which rests, near the cove. 
water level, upon beds of grey sandstone ; the first named rock being 
largely made up of slaty firagments of various shades of color, together 
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eoftl. 



White'! or 
Ferris' Core. 



with some quartz and more rarely a pebble of granite, the whole inclosed 
in a sandy matrix, through which are also scattered numerous white par- 
ticles, which appear chiefly to be a kaolinized feMspar. Similar conglo* 
merates and sandstones may be seen along the beach westward of the 
point, and towards the outlet of the lake, and occasionally alternate with 
purple beds ; but their relations to the latter are best seen in Robertson's 
Cove, a small indentation just east of Robertson's Point. There is here 
a series of vertical bluffii about thirty feet in height, which at their base 
show beds of soft purplish-red sandstone, separated by soft dark red shales 
from overlying coarse greenish-grey grits and conglomerates. These are 
similar to those of the Point, but are more pyritous and yellowish stained, 
and are further distinguished by containing three or ,four thin layers of 

Thin lajers of coal, from One eighth to one-quarter of an inch in thickness. Along por- 
tions of the bluflf, which has a length of over seven hundred yards, the grey 
beds which are nearly horizontal, though exhibiting much false bedding and 
some faults, appear to rest conformably upon the purple beds, into which 
they may also be seen to graduate, but at others small angular ridges or 
pomts of the purple beds project upwards into the grey, as though the 
latter had been deposited on their eroded surface. 

At White's or Ferris' Cove, two miles east of Robertson's, similar beds 
may again be seen, here forming bluffs about fifteen feet in height, at the 
base of which are bright purple and purplish-red beds, and above, sandstones 
and rather coarse conglomerates, which vary from grey to purplish-grey in 
color. Both here and at Robertson's Point the grey beds are characterized 
by a. pale shade of green, and often look as if made up of granitic debris, 
or the waste of such cbloritic and granitoid rocks as occur at some points 
along the shores of the Long Reach of the St. John River, and which have 
been elsewhere referred to the Huronian series (Report of Progress, 
1870-71, page 113). Mingled with these materials of metamorphic origin, 
small pieces of unaltered sandstone are also met with, and occasionally 
small fragments of coal. 

The two sets of beds above described, i. e., the greenish-grey and purple, 
appear to border the whole southern side of Ghrand Lake, at least as far 
eastward as Cumberland Bay ; the one or the other being the most promi* 
nent in accordance with slight undulations by which they have been affected. 

Yertictibiuift At Wiggins Covo they are well exposed in vertical blufi, about twenty. 

cofl!**^ five feet in height, of which the upper part is a soft rubbly chocolate-colored 
and somewhat marly shale, the base being a flaggy sandstone, similarly 
tinted. Along the shore west of Young's Cove they also form low blu£& 
(pale purplish-grey sandstones overlying grey pebbly sandstone) and con- 
tain ill-preserved remains of plants ( OalamiteSj Oordaites and ferns,) simi- 
lar to those of Salmon Creek. 
The most easterly point at which they have been observed is Bransc(»nbe's 
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Point at the mouth of Cumberland Bay, on the southern side of which they 
again form low cli&, but do not present any features differing from those 
already noticed. 

At the head of Cumberland Bay, and near where Cumberland Creek is 
crossed by the high road from Cox's Point and the North-west Arm, are a few 
ledges of dark grey, rather fine-grained sandstones, which are somewhat i>«ieritic sand- 
doleritic in aspect, and may be the equivalents of the doleritic rocks which 
near the Forks of Newcastle Creek constitute the highest beds of the Lower 
Carboniferous formation. The only other beds observed in this vicinity 
(excepting those of the claystone ridge south of Cumberland Creek, des- 
cribed in connection with the Lower Carboniferous formation, page 195) 
resemble those of the ordinary coal measures, being grey sandstone and com^iomentet 
conglomerates, the latter sometimes much stained with oxide of manganese, oxiide of man- 
Over the re^on which lies immediately to the southward of Grand Lake 
it is often difficult to infer the character of the subjacent strata, owing to the 
extent to which they have been covered by debris derived from the rocks 
of the Upper Coal formation which lies to the northward. It would seem, 
however, from such observations as we have been able to make, that the 
Upper Carboniferous rocks are for the most part confined to the vicinity 
of Grand Lake, not having been met with in situ along the shores of 
Washademoak Lake, nor through the low ground separating the two, in 
their central and eastern portions. To the westward in Cambridge, how- Cambridge, 
ever, the Upper Coal formation covers a more considerable area, including 
the hills between Ferris' Cove and the depression of the Den Creek, as 
^eH as a portion of those overlooking the valley of the Jemseg. Here too, 
unless extensively faulted, they musfhave a considerable thickness, seeing 
that their upper beds, which are greenish-grey conglomerates, much like 
those of the cove last mentioned, though still nearly horizontal, are at an 
elevation of fully two hundred feet above the latter. Below the mouth 
of the Jemseg, and west of the road between it and the Narrows of Washa- 
demoak Lake, the slope of the hills exhibits repeated alternations of dark 
purplish-red to chocolate-colored slates, with grey and greenish sandstones, 
both nearly horizontal, and both containing numerous but ill-preserved 
remains of plants. 

The depression occupied by the Washademoak Lake and River contrasts washademoak 
with that of Grand Lake in being surrounded by much higher land, while 
the depression itself is at the same time narrower and deeper ; it is also 
nearer the southern border of the coal field, and in consequence the strata 
have usually a low northward inclination, though still often nearly hori- 
zontal. They may be seen at many points both on the northern and southern 
shores of the Lake, but with the exception of the red calcareous beds at 
Belyea's Cove,noticed on page 192 as probably of Lower Carboniferous age, 
they appear to belong for the most part to the Middle Carboniferous for- 
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IB is indicated alike by their color, which ia almost uniformly 
aa the occurrence of coal-seams at varioas points. One of these 
•.ui at the Narrons (where the beds are coarse grey grite and 
;s dipping a little eaat of north < 4° or 6°) and to have been 
cing a well, bat no ezploradons bare been made. Still fur- 
d another seam of coal baa been exposed upon Long's Creek 
uence with Washaden^oak River. It is on the land of Samuel 
l-, and was being proved at the time of our viait Strata con- 
at 12 feet of sandstones, overlying grey shales, witH Caianitet 
ae foot of impure shaly coal were exposed. The dip at the 
J. 10° S . < 3° ; but along the high-way near by, leading up to 
ill, the beds which are of similar character are nearly hori- 
h with much false bedding. At the mill mentioned, where 
chloiitic rocks which have been described on page 191, they 
isiderable mass of purple shales. 
D already remarked that in this portion of its distribution the 

series appears to have often but an inconsiderable thickness, 
ed a mere capping to tlie older rocks. One instance of this ha^ 
inted out in the case of Long Creek. A similar occurrence 
higher up on the same stream, and in the Settlement of Goe- 
a the higher lands, the grey Carboniferous sandstones are the 
aible, while the bed of the stream is composed of hard Pre- 
is argillites ; and agfun on the Canaan lUver, which joins the 
kk at its eastern end, aa well as on several of its northern and 
utaries. 
t three miles below the mouth of the Canaan North fork, 

the river, which are about thirty feet in height, are at the 
id of highly inclined Pre-Carboniferoua argillites, upon the top 

in nearly horizontal layers, are about fifteen feet of grey Car- 
ndstone, the inferior beds along the line of contact being all 
tened to the eastward, aa if from the pressure of the super- 
•cka. 

acended the Canaan North Fork, by wading, to a diatance of 
from its mouth. For nearly two miles up he observed Pre- 
B beds consisting of grey argillites and quartzites, the former 
arker colored bands and often containing whit^ quartz. At 
Jiese beds rise into blufia completely denuded of overlying 
at othera capped by thin beda of sandstone, which are mostly 
t readily distinguished from those of the productive coal 
ECept that they are occasionally of a pale greenish tint like 
of the Upper Carboniferous formation. The view that they 
I formation is supported by the occurrence at many pointa of 
ones and shales, much like those of Grand Lake, and which 
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contain similar fossils. These purple beds occasionally hold spherical Breodi or 
concretions, and are at some points overlaid by beds of grey sandstone, ^<'' 
Beneath them, on the upper part of the stream, shale and fire-clays were 
also observed, but no beds of coal. In its lower portion, and just north 
of the most northerly exposure of the argillites above mentioned, is a bed 
of breccia which is rusty and full of large and small angular pieces of 
mica schist, diorite, quartz and quartzite, without evident stratification, 
and looking as if poured over the subjacent rocks. This breccia may be 
of Lower Carboniferous age. 

The dip of the slates on the North Fork is about N. 66** W. < 60^ ; that 
of the Carboniferous strata being very variable, but always low, usually 
at angles of only 2^ or 3° and with much false bedding. Bocks similar 
to the latter were also observed by us on Alward Brook, which is not laid aiwim 
down on the Provincial map, but is a stream of considerable size running 
nearly parallel to the North Fork, and entering the Canaan River a little 
below the mouth of Thorn's Brook. The beds on Alward Brook are said 
to contain a thin seam of coal, but such, if really present, must at the 
time of our visit have been concealed beneath the water. 

The rocks exposed along the streams which enter the Washademoak 
River on its southern side, (such as Rider's Brook, Porcupine Brook, &c.,) 
appear to belong entirely to the Middle Coal formation, being mostly grey 
sediments of a very coarse character, such as pebbly conglomerates and 
grits, often stained with oxide of manganese, but embracing also some 
•finer beds, such as shales and fire-clays. The occurrence of the latter ji^^^ji^y^. 
renders that of coal not improbable ; but, though several of the streams 
which traverse this almost wholly unsettled district were examined, none 
was found. 

We may conclude this review of the Carboniferous formation east of 
the St. John River by a brief reference to a series of beds which, though 
not within the limits to which our attention has been devoted during the 
past season, is yet deserving of notice in connection with the question of 
coal supply, the investigation of which was the principal object of our 
labors. The strata referred topccur near Dunsinane station, on the line strttm near 
of the European and North American railway, in the eastern portion of sution. 
King's county. A short notice of these beds, not one, however, based 
upon any personal examination, together with an analysis of the associated 
coal, was given by one of the authors in 1865 in their " Observations on 
the Geology of Southern New Brunswick," and they were then considered 
to be probably of Lower Carboniferous age. 

A visit to the locality, however, since made, has shown that although 
the greater part of the valley in which these beds occur is occupied by 
rocks of the age in question, yet that these are here covered by an 
outlier of the true or productive coal measures. The ground in the 
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^nd an Orthoceras. These beds^extend nearly to the mouth of Wilson's 
Erook, about a quarter of a mile. For a distance of three-quarters pf a 
mile along the stream above Wilson's Brook there are no rock exposures ; 
but the soil is a red clay abounding in several places with angular pieces 
of Lower Carboniferous red shales. Above this, grej sandstones with 
poorly preserved remains of large coal-measure plants shew in the bed of 
the stream, and the strata dip N. N. E. < 2^ or 3^. At a distance of 
one hundred and seventy-seven yards further up, there are dark grey 
and black shales lying horizontally, and enclosing Oordaites boratnfolia, 
Cardiocarpum (Sp.) ?, obscure ferns, and a carpolite (7). The same, 
beds hold also a small species of Naiadite$. 628 yards up the stream, 
above the exposure of black shales, are the out-crops of the Clones coal- ^^f ®^- 
seams. Should coal-seams of sufficient importance to be econom- 
ically worked be found here, two natural outlets for the product of the 
mines exist. One of these is to the eastward, through the valley of the 
Otnabog, which rises within a mile or two of the Clones coal-crops, 
crosses the Gagetown road and discharges into the Biver St. John ; the 
outlet of the lake at the mouth of this stream being about ten miles from 
Clones. The other available approach is through the valley of the 
Nerepis River, near the source of which the seams lie. From Welsford 
station, on the Western Extension of the European and North American 
railway, there is an easy ascent along the Nerepis valley through a 
3ettled country in a north-easterly direction to the Clones coal-field ; a 
distance of fourteen miles. The crops of some of the seams in this field 
were discovered about four years ago, but no attempt to ascertain the 
value of the seams was made until the summer of 1872. Then some 
small excavations were made in the left bank of the Nerepis River (near 
its source) just below the driving-dam, a mile and one eighth north of 
Mr. Hugh Wilson's house on the Upper Clones road. 
The most considerable seam exposed was found to be about three feet rhree-feet ooai- 

* seam. 

m thickness, and to consist of : — 

Feet. Inches. 
Coal -. 1 

Parjing of greyclay 2 

CoflJ 1 foot 8 inches to 1 10 

It is a coking coal of good quality, and yields a light porous coke. 
This seam may be seen in a trench cut in the bank, about twenty-five 
yards below the dam, and it is here on a level with the bed of the brook. 
The seam is separated by an inch or two of shale from a roof of grey 
sandstone several feet in thickness ; the rock beneath the coal could not 
be seen, being considerably beneath the water level. About twenty feet 
to the south of this trench, another has been made, exhibiting a seam 
which, on the edge of the bank, shows only a few inches of coal, but when 
foUowed a short distance into the hill becomes more compact, and attains 
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a thieknesB of one foot 

7 or tvo of shale cnveret 

examinations, which i j „. . . , j„„,„ 

tions were made by Dr. W. 8. Harding of St. John, and at a depth of 
aboat six feet beneath the smaller seams examined b; Mr. Matthew, h€ 
found anotlier wtuch he estimates at two feet or more in thickness. 

About twenty feet up the stream, above the uppermost of the two trench- 
es, a square pit was made, and the top of the three-feet seam reached; 
but owing to the influx of water this opening was abandoned. A fourth 

.excavation, made in the bed of the stream near the right bank, shewed the 
existence of acon^derable seamof coal, which is probably the tliree feet 
seam, as it is on the line of strike of that bed. 

The coal-seams exposed in these trenches and pits furnish data for a 
rough estimate of the direction and amount of dip of the strata. They 
incline to the north at an angle of about 13°, a dip considerably higher 
than has been observed in the strata exposed further down the brook, 
and to the south-westward of the coal-crope. 

Going up the brook, from the points last described, for about fifty feet, 
indications of another seam were seen in the left bank, at the level of the 
pond below the gate of the driving-dam. Since Mr. Matthew's visit to 

^ this place, a twelve-inch seam has been exposed here by Dr. Harding and 

m Mr. Andrew Corbitt. These gentlemen also bad the water pumped out 
of tbe pond at the foot of the dam, and were thus enabled to examine a 
second seam which was found to lie at a depth of about four or five feei 
below that last mentioned, from which it ia separated by beds of grey sand- 
stone. The coal is a firm and brilliant, highly bituminous variely,aud the 
bed is said to have a thickness of fourteen inches. The bottom of die hole, 
on the sides of which it appears, is filled with gravel ; and as the water 
could not be kept out long enough to explore below tbe seam, it is not 
known whether any other seams appear here or not. From the abuu- 
dance of grey shale thrown out on the bank opposite the dam, it ia proba- 
ble there are soft measures below the seam. It was the breaking up of 
this seam which led to tbe discovery of the coal at tlus place. 

The relations of the coal-beds at the pond to those seen at the 
trenches and pits further down the stream is doubtiiil, if the dip of the 
measures seen in the latter is midntaiued in the intervening distance, and 
there are no faults breaking the continuity of the beds, the seams seen at 
the trenches should pass at a depth of six feet or more, beneath those via- 
ble at the pond. Further examination, however, b necessary to prove 
that tbe latter are not the seams seen at the lower excavations, repeated 

u, by a fault and downthrow of the measures on the south side ; such breaks 
are of common occurrence along the south side of this coal-field. 
Ko other out-crops were discovered within half a mile of tbe dam, bot 
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on the Wilson road, about a mile to the west, there are coarse grey sand- 
stones, having a northward dip of only three degrees ; and on the Corbitt 
or Upper Clones road, one mile west of the Wilson road, there are ledges 
of similar sandstones with poorly preserved remains of plants. These are 
close to the base of the series ; for at Wilson's they rest almost directly 
upon red indurated clays of Lower Carboniferous age. 

The Nerepis River, above the driving-dam where the coal appears, 
becomes a small sluggish water-course, running through low land cover- 
ed with drift deposits, and it affords no exposures of the subjacent sand- 
stone and shales. At a distance of about two miles to the north it issues 
from a low tract of land, in which both the Otnabog and the Mercereau coai oroo on 
Brooks have their sources ; the former flowing to the St. John River and and Me^^a 
the latter to the Oromocto. On both these latter streams out-crops of 
coal exist, but we could not find them owing to the high water in the 
streams. Between the point where the Otnabog is crossed by the Gage- 
town road and the marshes at its mouth, it is bordered for a distance of 
over three miles by bluffs of grey sandstone from ten to fifty feet high. 
The dip of these sandstones is usually about N. 80^ E. < 10^, declining at 
some points to three degrees. The strata are mostly coarse and occa- 
sionally pebbly with much false bedding, but are sometimes finer and some- 
what flaggy with thin beds of shale. 

Westward of the area to which the above remarks relate, the Carbon- 
iferous conglomerates rise into a somewhat elevated and uneven swell of 
land which where it crosses the old post-road from St. John to Frederic- 
ton, presents good exposures of grey pebbly beds and grits, in the hill 
known as Stony Ridge. The pebbles here are such as may have been" stony RWgo." 
derived from the slates and sandstones on the north side of the Carbonifer- 
ous area, and are like those of the conglomerate of Twecdside, Cork 
Settlement and other ridges on its northern border. For a distance of 
one and a-half miles from the corner of the Lower Clones road, the 
northern slope of this ridge is X50vered with fine grey, shaly and flaggy 
sandstones of the productive coal measures, dipping northward at an angle 
of six degrees. Here they are crossed by the Mercereau Brook and 
extend down the course of the stream for about five miles, where they 
are covered by purple sandstone and shales, probably of the Upper Car- 
boniferous formation. The stream appears to run along the contact of 
these with the productive measures, to within a mile of the bridge near 
Mercereau's, where it is again bordered by the grey beds of the latter. 
The measures here dip N. 20° W. < 10°. They consist of grey sandstones 
underlaid by grey and dark shales, and include a small seam of coal at 
the water level, some of which has been used in a neighbouring forge. 

Beyond the south branch of the Oromocto River the grey measures 
cover a considerable breadth, and extend up the North-west Branch be- 
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The character of the beds of this formation, 
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boniferoQS formation west of the Great and Little Oromooto Lakes. A 
considerable area, however, on Lyon's Stream (the first northern feeder of 
the North- west branch of the Oromocto River) is occupied by purplish-red 
shales, and sandstones with lilac-red conglomerates at the base, which are 
judged to be of this series. A more southerly belt of those beds probably 
connected with that in the low lands on Lyon's Stream, opposite Otter 
Creek, covers the northern slope of the ridge of grey sandstones and con* 
glomerates, already described as forming the divide between the valley 
of the North-west Branch of the Oromocto on the one hand, and Shin 
Creek and Peltoma Stream on the other. It runs out upon the North- 
west Branch at Hartt's mills, and the he^ composing it dip northerly, at 
angles of from 8^ to 5^. A parallel band of grey sandstones divides.it from 
another area of purplish rocks which lied along the centre of the valley 
through which the North-west Branch flows. At several points the shales 
in this area have been eroded, exposing, especially in the valley of the river 
and along its banks, horizontal beds of grey thin-bedded sandstone. Similar 
purplish rocks extend along the road from Tracy's mill, and crop out along 
the Rusagonish River. They magr also be seen along the Ime of the Fred, 
ericton Branch railway, both south and north of that stream, as well as 
in the vicinity of Frederic ton itself. At Three-tree Greek, where the fos- Three-tree 

Creek 

sils, a list of which is given on page 216, Report of JProgress 1871, were 
found, the beds are massive even-grained sandstones. At the base, where 
they rest upon the fossiliferous shales, they are of a grey color, but above 
become clouded and banded with a purplish tint, and a few rods up the 
stream are covered by purplish-grey sandstones and sandy shales ; the 
whole dipping N. 15^ W. < 10^. Near Rusagonish station similar purple 
beds are apparently overlaid by rather coarse purplish-red conglomerate, 
with pebbles of quartz and metamorphio rocks, dipping W. 20° N. < 4°. 

Through the district lying to the eastward of the Oromocto River, 
between that stream and the River St. John, the country is mostly uncleared, 
and there being but a few small streams, the opportunities for a study 
of its rock formation, apart from those already mentioned, are but meagre. 
Purplish-red rocks of the Upper Carboniferous formation show, however, 
extensively along the banks of Brizzly Brook, and judgmg from the charac- Brizzij Brook, 
ter of the soil, probably also over considerable areas to the west and 
south of Gagetown. To the northward of the latter, the only beds 
observed between it and Swan Greek, and upon this stream for one and ft-swancnek 
half miles above the lake at its mouth, are grey grits and sandstones of 
the productive coal measures. 

Thickness of the Middle and Upper Coal Formations. 

To determine with any degree of accuracy the thickness of the several 
groups of strata included, in New Brunswick, in the above division of 
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the Carboniferous system, is a task of much difficulty, arising partly from 
the unsettled character of much of the country over which they are dis- 
tributed ; but chiefly from the fact that over large areas, as already stated, 
the strata are nearly horizontal, and are only very rarely inclined at an 
angle of more than four or five degrees. In consequence of this slight 
inclination of the beds, and the general absence of prominent ridges, the 
opportunities afforded for their study are not numerous. And such expo- 
partiai view of sures as do occur along the banks of the rivers and creeks, and upon the 

the coal forma- ° , ./»•! •' iin*i 

lions afforded shorcs of the lakcs, Or m artificial excavations, generally afford a very 
exposures or in partial vicw of the formation, while from the very variable chanCcter of 

ezcaTatioDS. ^ . , 

the strata, even within short distances, and the exposures being separated 
by intervals more or less considerable, it becomes almost impossible to 
determine the relations to each other of the beds exposed in the varioua 
sections. Besides the difficulty in estimating the thickness of the coal 
Diffionity in formation, arising from the above causes, and also from the &ct that it 
thiekneM^of ^ rosts uncouformably on all the older rocks, including the Lower Carboni- 
tion. ferous formation, and therefore, though thin in some parts, may be much 

thicker in others, it is also impossible to say to what extent the beds have 
been affected by faults which are concealed by the general flatness of the 
country and its superificial covering of drift. In the foregoing details, 
however, their general succession has been presented, so far as our obser- 
vations enable us to do so, and we may now offer such conclusions as seem 
warranted by these data as to the probable thickness and productive 
capacity of the region examined. The productive coal-measures not being 
separated by any well-defined line of demarcation either from the barren 
grey beds beneath, or from the strata of the Upper Coal formation above» 
no positive or exact statement can be given of their respective thickness. 
The barren measures are marked chiefly by the more frequent occurrence 
of coarse sediments, and especially silicious conglomerates, while the 
Upper Carboniferous formation seems to be indicated by the common 
occurrence of purple and other brightly tinted beds. So far as we are 
able to judge at present, the following estimate may be taken as approxi- 
mately correct: 

Bftrren grej beds ,. 200 feet 

Productiye measures 200 feet 

Upper Coal formation 200 feet 

wboie eeriefl Making foi the whole series exclusive of the Lower Carboniferous tar- 
Lower Carbon- mation, a total thickuess of only six hundred feet. And it is to be observed 
tion 600 feet, that the above may be regarded as the maximum thickness of the 
different members. At several points, and apparently over considerable 
areas, if not over the entire coal-field, the thickness must be much less. 
The occurrence of such islets of older rocks as that on the upper part of 
Coal Creek in the very centre of the coal basm, and again on the Canaan 
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River and its tributaries, to saj nothing of the Lower Carboniferous out- 
crops both on Newcastle River and Cumberland Creek, certainly cannot 
be looked upon in any other light than as indicating an originally very 
aneyen surface over the area in which the Carboniferous strata were 
deposited, and either that they never attained any considerable thickness, 
or else that they have suffered extensive denudation. That a large 
amount of erosion by glacial and atmospheric agencies has affected this ^J^^^Jt^^r d 
area in common with other portions of the Province is certain ; but as "^wd^t^on. 
strata which, both hthologically and in the species of plants which they 
contamj correspond to those of the Upper Coal formation, are widely spread 
over the region, it may be doubted whether such erosion has anywhere re- 
moved much of the Middle or Productive Coal series. The coal measures as 
already stated lie unconformably on all the pre-existing formations,including %^"^JJ3**^ 
the Lower Carboniferous series, and as these islets of older rocks repre- JJS^^fJJ^ 
sent the summits of hills or ridges, in the intervening troughs or hollows, ^<»"- 
the coal measures may occasionally have attained a much greater thick- 
ness. This supposition is of course possible, still when the very slight 
inclination of the Lower Carboniferous strata, not only around the border 
of the basin, but also over its interior on Newcastle Creek is considered, 
we cannot but think that the facts, so far as they are known, are unfavour- 
able to the view that the coal formation has a greater thickness in 
any part of the area than that above given, or that extensive seams of '™pro^^iuir 
coal are likely to be found beneath those which are now beins worked ooai-BeamB 

" beneath those 

at Grand Lake and elsewhere. already knowB* 

While, however, our observations of the past year are certainly opposed 
to any opinion which would assign a great thickness to the coal formation 
within the region examined by us, or even to a belief in the occurrence of 
workable seams beneath that which has been so long known and removed 
near the surface in the Grand Lake district, it should not be forgotten 
that the area over which the surface seam may be presumed to extend 
is itself a large one, and that, even supposing the thickness of the seam topouibie yield 
be nowhere greater than is shown in the openings already made, its pos-'^su&oaseam'^ 
sible yield of coal, more particularly when the facility with which it may 
be obtained is considered, is such as to confer upon it very considerable 
value. The following estimates based upon our explorations of the region 
may serve to render this more apparent. 

The total area occupied by the rocks of the Middle and Upper Carbonifer-^otai area oi 
ous formation in that portion of the Province which lies to the westward of {f^JJ^^^^J^^J* 
the eastern boundaries of Queen's and Sunbury counties, (embracing the ^^^ '^™*' 
whole of Sunbury and portions of Queen's and York counties), and of 
which we have personally examined the larger portion, may be approxi- 
mately estimated at 2854.6 square miles. Of this about one-third, or 952 
square, miles is apparently covered by the coarse grey beds which form the 
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iferior portion of the Midd 
a known, are destitute of a 

bout 1,900 aqu&re miles, over wtucb prodnctiTe seams may be reasontbl; 
Mlced for. We are not yet poaseasAd of aofiBcieut data to jnstif; th; 
ssertioo that the varioos ont-crops of coal met vith over this area and « 
idely separated points, (sncb aa Clones, the Washademoak, Otnabog. 
jttle Biver, Kashwaak lUver, etc.) belong to the same seam aa Qaee at 
^rand Lake, though there are facts vhich favor such a auppostion ; &en 
I, however, no reason to doabt that those in the neighbourhood of the last 
amed lake are al^ of the same aeam, and that consequently &e am 
ver which it may be safely regarded aa extending ia a very con 
iderable one. Thus the area of the Newcastle coal-field (adopting 
he portion of the actual coal openings as marking its linuts aWt 
[urty-two square milea ; that of Salmon River as also about thin;- 
ffo square milea ; wlule that of Coal Creek is about forty-eight squirt 
lilea, making a total for the three of about one hundred and tveke 
quare miles. Adopting twenty inches aa the average thickness of the 
oal-seam, and 79.4 lbs. as the weight of a cubic foot of coal, (the Bpecific 
ravity being 1.27) and deducting one-fourth for the areas occupied b; 
ialmon Biver and Grand Lake, the total amount of coal within vhe arav 
1 question would be (at the rate of 2,000 lbs. to the ton) not less tbu 
54,948,147.2 tons. 
It is, however, to be observed that the true area of the coal-fields ic 
uestion, and more particularly that of Newcastle Biver, is probably mncli 
u-ger than has been stated above ; the line which has been chosen a 
larking its western limits really indicating only the point where the roclu 
f the Middle coal formation pass beneath those which form the highesi 
lember of the Carboniferous system, and under wluch they could pr>babl; 
e reached at no great depth. The occurrence of a coal-seam on little 
liver in Sunbury county, having about the same position and thicknesa u 
hose of Newcastle, render this supposition highly probable. Moreover. 
he thickness of the coal-beda at Clones does not differ very greatlj bom 
hat of the beds at Grand Lake, and it is not improbable that a large put 
if the area occupied by the productive meaaurea, and more particnluW 
rhere the Newer coal formation eziBts, ia underlud by the same setm- 
Jupposmg this to be the case, and deducting one-third for the area aceo- 
lied by the barren measures at the base of the Middle Garbomferooa ix- 
nation, or rendered unavfulsble by being covered with lakes, the possible 
otal yield of coal from a seam of twenty inches covering the remaining | 
irea would be not loss than 3,510,436,357.12 tons. Setting aside, bov- , 
iver, this supposition as confessedly baaed upon too imperfect data, vectf 
itill hardly doubt that the area over which the pnnoipal seam of coal i>i 
he Qnai take region may be reasonably supposed to extend, ia at Inn 
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two or three times greater than that employed in the above calculations, 
and that therefore the estimate of its productive capacity may be fiurly 
increased in a corresponding ratio. 

In conclusion, it may be worth while to review more fully the history Hjjtojygnd 
and results, already briefly stated in the first part of our report, of the ISSnito t?'"^ 
earlier attempts to discover coal by boring in the Grand Lake district. The ^^mdLake 
first and most important boring was that of 1887, which reached a depth *""^^ 
of 403 feet> and of which a synopsis from the third report of Dr. Gesnerpij-gt boring 
to the Legislature of New Brunswick is given in an appendix. In the^^^^* 
above depth, coal is indicated at several levels, but at two only, in quan- 
tities sufficient to be deserving of attention. The first was struck at a depth 
of twenty-one feet, and was one foot ten inches in thickness, being evidently 
that which is known as ^' the surface seam ; " while the second, reported as 
eight feet of " bituminous shale and coal,*' was struck at the depth of 262 
feet, the intervening strata being conglomerates, sandstones and shales, 
mostly grey but sometimes blue or red and marly, together with several 
beds of clay-ironstone, slate and a three feet bed of limestone. Consider- 
able uncertainty has always attached to this record of a second seam of coal, 
. and the confirmation of it has been the object sought in all subsequent 
borings. There is no doubt that the whole return of these borings, so far 
a3 the names applied to tldb strata penetrated are concerned, is untrust- 
worthy and deceptive ; many of these, such as the three feet bed of lime- 
stone immediately above the coal, and the beds of quartz and slate im- 
mediately below it, are not known to occur anywhere in the true coal 
measure rocks of the Province. There are, however, pebbles of such rocks 
in the coal measure conglomerates, and therefore if correctly named their 
occurrence in the boring would indicate that an horizon beneath the coal 
measures had been reached. The same remark will also apply to the 
beds of whinstone and limestone found at still lower depths, and to the 
" blue slate '* with which the borings terminated. It is, however, quite 
impossible, judging from such specimens of the boring as have been sub- 
mitted to us, and which are mostiy in the state of a fine powder, to apply 
to them any such definite names as those alluded to, while the coa 
reported as associated with them at several levels, and of which there are 
bat faint traces in the actual specimens, is only such as might readily have 
been washed from above, and have become mixed with the other materials 
\n the process of sinking. It is certainly remarkable that limestones, red 
shales, slates, quartz and ironstone, all of which occur in rocks which at 
no great distance are known to underlie the coal measures, should have 
been reported he]:e, and tends to confirm the conchision already arrived 
at from surface indications, that the coal measures in this neighborhood 
are of no inreat thickness. It is also worthy of note that the depth Thioksess of tba 
assigned to the deeper bed of shale and coal, viz., 260 feet, exceeds but not grmt. 

Q 
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little the eBtimate already (^ven as probably that of the prodactive 



8««oDd boHiw The second borine on Coal Creek, five milea above the head of Grand 

on Coil Creek ; ° ' 

^Deij-sertn Lake, and between five and biz miles from that above described, vas made 
in 1866, and attcuoed a depth of ninet^-aeven feet ; bat the drill having then 
become jammed in the hide, the work waa abandoned, and has not ance 
been renewed. It haa ahready been stated that, at a distance of not more 
tiian five miles from this place, the older Pre-Oarboniferous slates reach &i 
surface, and are exposed over a conuderable area. 
^idboriH The third boring waa commenced in May, 18T0, about a mile to the 
north of that of 183T, but, owing to some difficulty amongst the members 
of the company, was carried to a depth of only 218 feet. At the depUt of 
niriflly-ftiT feet from the surface, a thin seam of impure coal, about six inches 
thick, was found ; otherwise these borings, as might be expected from their 
proximity, corresponded. 

Convinced of the uncertainty attending all these operaUons and <^ the 
impossibility of reachbg any definite conolusiona from the study of the 
surface features of the regitsi, X, ia July last, recommended the ProviwHal 
Government to porchase a suitable apparatus to test the question by boring. 
In the first instance it was proposed to decide the matter by dnkiog a shaft 
in the ricinity of Kewcastle. The amount appropriated for the purpose by 
the Legislature, however, was entirely inadequate to meet the cost of sink- 
ing a shaft of sufficient depth ; and if in the depth to which it might have 
been carried, no seam had been reached, the question would have been no 
nearer solution than before, whereas by boring, while the result would be 
less costly and equally satisfactory at any one point, the apparatus employed 
could in the event of failure, be used to test the question atany number of 
other and widely separated localities. 
Duly considering these fkots, the Government adopted my reeommend- 
i^juoogd- &tion, and has purchased an American diamond-pointed rock drill. This 
^(earock- ^ ^^^ JQ operaijon ^t Newcastle, and Mr. R. W. Ells has been directed 
to superintend the work, and to carefolly observe and note the character of 
the rocks penetrated. We would only remark, to concluaoo, with refer- 
ence to the so called " surface-seam" and its yield of coal, that the 
Outieea uid carelosB and desultory mode of working, too generally adopted throughout 
miui^t the district, is such as to greatly depreciate its value, bodi by increasing 
*""^ '' the cost of production, and by rendering the supply variable and oncertaiQ. 
Ko method whatever is followed, each man snking on his own property 
u[id extracting only aa much coal as he thinks proper, or as he has occa- 
sion to use, working the seam for a short time and then neglecting it, 
allowing the roof to tumble lo, futd thus oecessitatiDg considerable expense 
Qniiitj DttiH to clear it out or to run a new level. As regards the quality of the ooal, 
**^ it is not onfrequenUy cmtaminated wiUi pyrites, and aa brought to market, 
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there is often a considerable admixture of coal-shale ; bnt when cai 
taken to have it thoroughly Bcreened, Oiis does not seriously impu 
value, while at a number of points the coal is already free from i 
impunties, and of excellent qnality. The cost of production is near! 
follows : 

Cost of Iftbor IVent; dollara per mouth with mninlanftnee. 

Hanliag Six shlllingB pei chaldron, or I«m, according 

to distuiM. 

Freight to St. John StZBliilUnga per chaldron. 

Wharl^e Tea cents per chaldron. 

During the winter season, when the greater part of the mining is i 
a considerable qnandlj of coal is hauled directly to Fredericton. 
price of blacksmiths coal, delivered at St. John, varies from $i.5 
17.00 per chaldron ; " that of the " rapid coal," preferred for house 
use, being from t5 to $8.00. 

EcosoHio Minerals. 

Besides coal a few other minerals of economic importance were obse: 
within the re^on to which this report relates, and may be.mentioned b 

Iron Ores. — In the region about the sources of the Nerepis a Ii 
amount of iron is generally difiiised through the strata. Veins of spt 
iron from one to four inches in thickness occur in the lower beds of 
St. John group, and according to Dr. Abraham Getter, a large be 
hematite eitsts on one of the upper branches of the Nercpia stream, 
Coot Hill on Head-line road. 

The overlying Devonian slates are also, in places, largely charged 
spathic iron intimately mingled with the argillaceous and calcareous 
tides, of which they are to a great extent composed. The Lower Cat 
iferous rocks partake of this metalliferous character, but the ores obse 
were impure ochre and veins of hematite. On Summer HiU, in J 
salem Settlement, the amygdaloid near the summit of this formatii 
often largely charged with veins of hematite varying from half an inch 
line in thickness, which traverse the rock both horizontally and vertic 
Ochreous iron is freely disseminated :!irough the fine soft beds of the se 
in'a number of places I to lucing beds of ochreousearth,usually called nui 
paint ; such localities occur in Peltoma, on Shin Creek and ou the bran 
of the Nerepis. 

In the valley of Coal Creek, Queen's county, within the limit 
the Newcastle coal-field, where this stream has been described as trav 
ing an area of Pre-Carboniferous argillites, the coarse gravel fon: 
the bed of the creek was at one point found to contain numerous ' 

*The chaldron is a lomewhat Tariable meaanre in ^ew Brunswick. At Qrand Laki 
about twenty-eight or twentj-ni&e hundred weight. 
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roanded masses or nodnlea of hematite, varying in ^e from that of 
a pea to two or three inches. Their source is unknown, for though the 
argiUites in questions are here as elsewhere much stwned with iron, no 
dis&ict Teins of this mineral could be discovered. Similar nodulea of 
hematite were also met with on Thorn Brook, one of the principal tribu- 
taries of Canaan lUver, but here they are probably derived from the 
dioridc rocks of the dark argillit« series. 

Limeitones. — At a locality on the cross road from the Lower Clones 
road to Kelly's mill, there is an out-crop of Lower Carboniferous limestone. 
This rock has been calcined in former years to a considerable ezt«nt«. 
but the kiln is now abandoned. The lime produced is said to have been 
strong and of good quality, bat rather dark for finishing. There is another 
out-crop of hmestone near Kelly's Stream, about a mile above the mill. At 
this point the rock is red in color, like a thin bed exposed on the side of 
Summer Hill Brook, near the forks of the Korth Clones Brook. On the 
former brook, about two hundred yards below the Gagetown Road, there 
are also some beds of grey limestone five feet or more in tluckness. 

In Hibemia Settlement, thin beds of limestone hare been described, 
page 180 as occurring on the form of James McConmcky, where they are 
also removed and calcined in considerable qoantitjes. The product is said 
to be of fair, though not of the best, quality. 

The other points at which limestones have been observed, and referred to 
in the earlier pages of this report, are the west shore of the St. John 
lUver, opposite Long Island, Rish Hill and Shannon Settlement, in the 
parish of Wickham, and the English Settlement m the parish of Johnston 
In each of these localities lime has been burnt to a greater or less ezt«nt, 
but only for local use, the product being inferior to that of the metamor- 
phic limestone so abundant nearer the coast. 

Fire-clayt, — In describing the coal-crops of the Newcastle district, refer- 
ence has been made to the beds of cl&y very generally associated with 
them, and some of which are true fire-clays. As is usual in other coal 
districts, the fire-clays are generally met with'immediately beneath the 
seams of coal, and are to some extent indications of their presence, thou^ 
sometimes they overlie them, or may even occur when the coal is altogeth- 
er absent. Their thickness in the openings examined by us varies from 
a few inches to four feet or more. The colour of the clays in the Newcastle 
coalfield is also veiy variable, some portions being yellowish from an 
admixture of ochreous iron, and therefore nnsuited for the manufacture 
of fire-bricks, and others of a deep chocolate-brown color ; but much of 
the clay is nearly white, and apparently free iroxa both iron and sulphur. 
Couriderable quantities of this clay have been removed at difierent times 
and shipped to St. John, where its employment was found to be generally 
satisfactory, hut less attention has so far been devoted to it than its valne 
would seem to justify. 
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Marble. — The limestones opposite Long Island, on the west side of the MarWe. 
St. John River, have been at some points altered, apparently by the intra- 
sion of dykes of dolerite, into an imperfect marble. Small blocks of the 
latter are of considerable beaaty, taking readily a fine polish, and possessing 
a rich chocolate or purplish-grey olor. A want of firmness, however, in 
the rock, and the occurrence of frequent flaws, render it difficult to obtain 
pieces sufficiently large for economical purposes. The beds at this point 
were opened several years since by Hon. S. L. Tilley,but for the reasons 
mentioned, the quarries have been abandoned. 

Porphyries. — Some of considerable beauty are to be met with in the Prophyiy. 
hill south of Shin Creek, they vary from a cream color to flesh-red and 
dark greyish-purple. Some of the schistose beds connected with them are 
handsomely banded with dark lilac and cream colored layers. 

Jasper, Chalcedony^ ^c. — In connection with the red sandstones and 
shales of the Lower Carboniferous formation, there are at numerous places j^per came- 
irregular layers and concretionary masses of red jasper, carnelian and ^'Jm*?^ ^^^ 
chalcedony. At Lower Clones there is a fine close-grained brick-red 
petrosilex resembling jasper, porphyritic with crystals of calcito. On the 
shore of Washademoak Lake, between Belyea's and Taft's Coves, lime- 
stones associated with red shales of the Lower Carboniferous formation 
have been described as containing nodules and layers — and at one point a 
bed two feet thi.ck — of chalcedonic quartz. Much of this rock is very beau- 
tiful, its color varying from cream color, through pink, to a rich red, these 
shades being sometimes distributed in bands. Pebbles derived from these, 
or similar beds^ are common in some of the conglomerates of the coal mea- 
sures, and are abun<lant in the beaches bordering the shores of Grand 
Lake. 

Fluor. — The feldspathic rocks at the summit of the Lower Carbonife- Fiuor-tpar. 
reus series in Harvey Settlement contain, as first pointed out by Mr. Chas. 
Bobb, numerous small veins of fluor. At Lister's mills, on the north- 
east branch of the Magaguadavic, two varieti 5S of this mineral occur, viz., 
a deep purple and rich emerald green ; both well crystallized and asso- 
ciated in veins with quartz and white calcite. In the museum of the Uni- 
versity of New Brunswick is a specimen of nearly pure dark purple 
granular fluor from this neighbourhood, over six inches in diameter, but the 
exact locality from which it was obtained is not known. 

Building Stones. — The sandstones of the coal measures are usually too Buiidingstones. 
irregularly bedded and of too coarse a character to yield good building 
materials. At some points, however, the beds are thicker and more mas- 
sive, and blocks of large size are readily removed. This is the case for 
instance, at Three Tree Creek, four miles east of Fredericton Junction, . 
and immediately adjacent to the Fredericton Branch railway, also on 
Salmon River, whence the materials for the construction of several of the 
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public baildinga in the city of Fredericton were obtained. They often 
contain nodules of pyrites, which on exposure, produce by alteration to 
oside of iron, rusty brown spots, or evens disintegratioD of the rock itself; 
but otherwise they are very durable, and are said to witlistand fire moch 
better than granite or marble. 

I have the honor to be, 
Sir, 
Your most obedient servant, 
(Signed,) L, W. BAILEY. 

APPENDIX. 

RETURN OF BORINGS OP THE SALMON RIVER COALMINES FROM Dr. A. GEE- 
NER'S 3iD. EEPOBT TO THE LEGISLATDRE OF NBW BRUNSWICK. 
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REPORT 

OF OPSRATIONB IN BOBING POB OOAL WITH THB DIAXOirmPOINTBD 

STEAM DRILL 

AT 

NEWCASTLE BRIDGE, QUEEN'S COUNTY, NEW BRUNSWICK. 

BT 

Mb. R. W. ells* 

ADDRX8SBD TO 

ALFRED R. C. SELWYN, ESQ., F.G.S., 

DIRBCTOa OF THB OSOLOGICAL BURTBT OF CANADA. 



Frederigton, 26th April, 1878. 

Sir, — In accordance with instructions received from you in November iMtractions. 
last, I proceeded to Grand Lake, New Brunswick, to take charge of the 
boring operations about to be carried on there with the Diamond Drill. 
The spot selected by the Directors of the Company, in whose hands the selection of site. 
drill was placed by the Government of New Brunswick, was at New- 
castle Bridge, on the slope of the hill rising southward firom the New- 
castle Creek, and about eighty rods from the stream. Owing to neglect on ' 
the part of the Drill Company in sending the drill, many parts were found j^^^ of ^4^^^ 
to be wanting when it was set up, and much valuable time was lost in dSSfe?in®the 
sending to New York for a core lifter and solid bit, and in obtaining from "^^"^^'^ 
St. John other parts of the machinery that should have been sent vrith the 
drill at first After some three weeks delay in waiting for the articles to 
arrive from New York, we received the core lifter, and at once deter- 
mined to carry on our operations with the core bit until the solid bit 
might come to hand. 

From the broken nature of the rock at the place selected, we found Broken nature 
on boring that the core lifter would not work ; the cores being so shattered^ * erocka. 
as to make it impossible to rtdse them from the hole. From the fact also 
that the core bit would not work in soft shale and fire-clay, we were com- 
pelled to suspend operations till the solid bit arrived from New York, 
which was not till the middle of December ; and on the 19th of that month 
we again commenced boring, using the*6oIid bit. 

Delays incident to starting the machinery, rendered our average of 
boring for the 'first three days only eleven feet per day ; but the diffi- 
culties being got over, on the fourth day we bored thirty-two feet five 
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Ni^-flve feetiiiches, thu8 making a depth of ninety-five feet for iiie first five days 

^^y^' boring. At this depth we struck a fissure in the rock, and Uie water that 

should have come to the surface, to bring up the borings, passed off at a 

awi^ ^Ufl^bor- ^^^^^ Ic vcl, and necessitated the drawing of the rods, in order that the leak 

*"^* might be stopped. This we partly succeeded in doing, by pouring down 

sawdust, and the water again coming to the surface we again proceeded 

with the boripg to the depth oflOQ^feet, when the borings again failed 

us. Our farther attempts at stopping the fissure partially succeeded, 

and we obtained borings again to the depth of 124 feet. At this 

depth, owing probably to striking another fissure, the boringp failed us 

again, and several days more were spent in efforts to stop the leak, in 

wUch we were again partially successful. On the 3rd January, we 

Dark oily shale agsun obtained borings, and continued our operations to the depth of 140 

feet. feet, when we struck a band of dark oily shale — the intervening distance 

* from forty feet comprising grey sandstone of different degrees of fineness. 

At the depth of 162 feet the bormgs failed us entirely ; and we were 

compelled to lay aside the solid bit and resort to the hollow bit, for the 

purpose of obtaining cores. By the 11th January we had reached a depth 

of 170 feet 2 inches, when we again attempted to use the solid bit. From 

the carelessness again of the Drill Company in sendmg the solid bit, we 

found on using it that it was one eighth of an inch larger in diameter than 

the hollow bit, so that in resorting to its use again, it could not easily 

follow the hole previously made by the hollow bit, and, becoming jammed, 

Diamonds two of the diamonds of the outer circle were knocked out and lost down 

tbe^bit and\o6t the holc. In th^ attempts to recover the diamonds much of the packing 

hoiT ^ ^'^ that had been used to stop the leaks became loosed from the fissures by 

the frequent drawings of the rods, and falling on the bottom, it so covered 

the diamonds that it was impossible to recover them. 

Doubt existing in the minds of some of the Directors of the Company 
as to the diamonds being in the hole, they instructed the En^neer to put; 
in the hollow bit again, and resume boring. It was found, however, in 
attempting to bore again, that the diamonds were on the bottom, and on 
bringing up the bit a number of the diamonds in it were found to be des- 
Hole abandoned *^^y®^ by their action upou thosc in the bottom. This necessitated the 
i^clSj^**^ * abandoning of the hole. 

Much of the difficulty and delay in this boring arose from an insuffi- 
Causes oi diffi- ^^^^^ Supply of wator to keep the pump running, in order that the borings 
deiayliet with, might be driven up to the surface of the hole, the spring which we used 
having become, from the depth of the snow and the severe cold, quite 
unequal to supply the demand. Delays were also caused by the want of 
materials to repair damages on the spot ; and the impossibility of commo- 
nicating with Frederic ton, thirty-one miles distant, owing to the state of the 
roads, rendered it difficult to obtain them when wanted. 
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On abandoning the hole, a meeting of the Directors was called, and it 
was again decided to commence operations, near the bank of the stream, commencement 

*=» * ' of a second 

about eightj rods north of the first location. The place selected by the Direc- boring. 
tors was very bad : by the side of a small pond where the rock was very 
much broken and leaks almost sure to occur ; and though both the Engi- 
neer and myself pointed out this fact to them, it was decided to go on with 
the boring in that spot. The engine house and drill were moved down, 
and the borer set up again, ready for work by the 17th of February. 

In our first day's boring, we struck a leak at fourteen feet from the sur- 
face. The next day was spent in packing the hole with fire-clay — cement not 
being obtainable — resulting in an apparent stoppage of the fissure, so that Fisaare strack, 
we resumed boring on the 19th. The borings again gradually failed us, ^ "* 
till at the depth of forty-four feet we were again obliged to lay aside the solid 
bit from the entire absence of the borings. The hole was then rimed out, and 
an iron pipe inserted to the depth of seventeen feet ; but owing to the want Duncuity in 
of proper riming apparatus, it was found impossible to get it farther down. '"'*®^**"« p**^'* 
Eflforts were then made to stog the hole by filling it with cement and 
boring over again, but owing to the poor quality of the cement employed, 
this work was ineffectual. The Directors then resUved to finish the 
boring with the hollow or core bit- This process is necessarily slow ; the 
jamming of the cores in the barrel of the rods preventing the easy pas- 
sage of water down, for washing away the borings, necessitating the draw- 
ing of the rods every few feet, for the purpose of cleaning the bit. Pieces 
of core and pebbles from conglomerate remain in the hole after drawing 
the rods, and these, as soon as the bit begins to revolve on them, tear out 
or break off the diamonds, necessitating their frequent replacing or re-set- 
ting. 

On the 25th of March we had reached a depth of 154 feet, and finding Depth reached, 
the wear of the bits from the loss of the diamonds to be so great, the 
Directors determined to again attempt to stop the leak by cementing the 
hole with the best quality of cemeat. Thinking the leak was near the top, the 
hole was cemented to the depth of only forty-five feet ; but on boring out the 
cement again, the leak was still found to exist. The hollow bit was again 
resumed on the 11th of April — much time having been lost in sending 
for more diamonds — and the boring continued. At the depth of 160 Largo artesian 
feet, a large mineral spring was struck, which, when the rods were out of the at mtJt!^ 
hole, flowed over the top at the rate of about twenty gallons per minute ; but 
when the rods were down, even with the additional water thrown over the 
hole by the full force of the pump, it could not be brought to the surface, ^ 

showing that the fissure by which the water escaped must have been very 
large. By the sixteenth of April we had reached the depth of 190^ feet, work Buapend- 
and our supply of diamonds being again completely exhausted, work had tOfor*wantof^* 
be suspended till more could be ordered. diamonds. 
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The last core brought up was of a grey shale, very similar to that oyer- 
lying the surface seam of coal in the ricinitj. 
It From the breaking up of the cores into short pieces, either from tie 
vibration of the rods or the broken nature of the rook, and from the fact 
that the pieces of core, acting on one another, wear away yery rapidly, 
it iB impoBsible to obtun a full section of the different etrata pasaed 
through ; in boring with the eoljd bit, honever, the boring coming at once 
to the surface, any change in the nature of the rock can be at once 
observed. 

Much delay occurred in oar boring from the want of suitable h<»3tiDg 
gear, thus rendering the drawing of rods a rery slow process; also from 
the ordering of only sufficient diamonds to meet the actual requirements of 
the time, as on several occa»ons we had to suspend operations till the; 
could be sent from New York. 

Had the drill been located at first in an appropriate place, much delay 
and expense would probably have been avoided, as the boring of a 500 
feet hole under favorable circumstances ought to require but a short 
time. 

Owing to the opening of regular communication agiun between Nev- 
castle Bridge and Fredericton, and the fact that cores could be as well 
examined in one place as the other, it has been decided tliat, daring die 
continuation of the boring, the cores should be sent to Fredericton for exam- 
ination. The Engineer in charge of the drill will take care of, and label 
each piece as it is brought up, and will send the samples to Fredericton 
weekly ; be will also keep a daily record of the progreES made, and sub- 
mit it from time to time with the borings. 

1 have the honor to be. 
Sir, 
(Signed,) Tour obedient afervant, 

R. W. ELLS. 

Description op the " Diamond Drill." 

The drill in use in the Grand Lake boring is the so-styled tf Americu 
diamond-pointed steam drill," driven by a steam engine of seven-hone 
power, and doing its work by means of a metal bit, set in its lower sur&ce 
with black diamonds. The bits are of two kinds : hollow and solid. The 
first consists of a hollow cylinder of metal, the diameter of the bore being 
about one and one-quarter inches, with the diamonds set in the inner snd 
outer edges, and distributed over the intervening surface, so as to cut i 
complete ring in the rock, the core passing up the inside of the rods. The 
bit screws in to a core lifter, or hollow cylinder of metal with two steel 
slides, working in dove-tailed shelving grooves, wliich when the bit Q 
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boring remain flush with the inner surface of the cylinder ; but in drawing 
the rods, they slide down and grasp the core, breaking it ofiF and lifting it 
with the rods. 

The core lifter is screwed to the end of a hollow rod called the core core utrreL 
barrel, eight feet m length, and the boring rods are screwed on the 
upper end. The boring rods are in lengths of ten and twelve feet, and 
are connected by means of screw couplings. Owing to the rush of 
water forced down the rods for the purpose of washing away the borings, 
there is a tendency to drive the cores to the mouth of the bit where, when 
the rock is soft or broken, and the cores in pieces, they are ground up. 
The pieces of core also revolving on one another wear away, so that it is 
almost impossible to obtain a perfect section of the rock passed through. 
The jamming of the cores in the core barrel also prevente the easy passage 
of the water to wash away the borings, so that the drill cannot be driven 
at its full speed ; and also renders it necessary to draw the rods very 
frequently to clear the bit, thus making the rate of progress very slow. 

In the solid bit the entire lower surface is set with diamonds, so that The soud bit. 
every part of the metal is protected from the wear of the rock. The rock 
for the entire size of the hole is ground up fine, and the borings are washed 
up by the ascending current of water, which in its descent passes through 
the bottom of the bit by means of four small holes ; the borings.being 
brought at once to the surface, any change in the rock passed through 
is instantly seen. As there is no occasion for drawing the rods, the j^j^^ ^^ j^^^^g, 
progress is very rapid ; the fastest speed made by us in hard grey sand- 
stone being three feet in twenty-five minutes, allowing for delays in screw- 
ing on rods, running back gear, he. A speed of five or six feet per hour 
should be made under favorable circumstances. The solid bit, not requir- 
ing a core lifter, is screwed directly on the core barrel. 

The boring rods in which the bits are screwed are hollow, and a constant Rods, 
stream of water is forced down them by means of a steam pump of two- 
horse power. This is necessary in order to clear away the borings as fast 
as made, as well as to keep the bits cool. The rods are driven round at 
a speed of about 600 revolutions per minute ; but, of course, this speed 
can be regulated to suit the nature of the rock. The stream of water 
passing down the rods is driven up outside and out at the top of the hole ; 
any fissures passed through allow the wat3r to escape, so that in boring 
with the solid bit, the sides of the ^ole must be perfectly tight. The 
hollow bit will not work in soft or very broken rock, since the core lift;ers 
cannot act upon the cores to lift them; and neither of the bits will 
work in sand or clay, unless very stifi*, owing to the body of the ascending 
water destroying the sides of the hole. 

In running the drill, but two men are necessary — the engineer and 
fireman ; the engine consumes about thi*ee barrels of coal during the 
24 hours. 
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A suitable house, 18 feet by 20, can be erected at a cost of $100 
to $150 ; the coat of this will depend on the season. It should be placed 
near a large spring, or in some place where a plentiful supply of water 
can be obtained for the use of the pump. 

The following is a record of the borings in the Grand Lake coal field at 
Newcastle Bridge, Queen's county, New Brunswick. 

1872. BORING No. I. Ft In. 

Deoember 19. Fine-grained shalj sandstone 4. 

Goal shale, Jinch coal 1. 

Do 2 inch do 2. 

»«?>'* of 20. Do do 6. 

boring No. 1. _ , . .^ , , ^v 

170fcot2inehes. l>o with pyrites (very hard) 3. I 

Bitnminous shale 0. 4 

Solid cocU, surface seam 1. 10 

Bitnminoos shale and impore coal 0. 10 

Fine clay 4. 6 

21. Fine shaly sandstone 4. 9 

Fine coal shale 3. 

Shale and fine clay, with iron pyrites 2. 9 

23. Fine-grained greenish sandstone 1. 

Do Do with shale 2. 

Do Do Do and fire elay... 1. 

Dark, brown, and greenish shale 2. 

Hard grey shale, with fine clay 3 

Fine-grained sandstone, (grey micaceoas) 6. 8 

Do Do 3. 

Olive-green sandstone 1. 

Fine-grained grey sandstone -. 6. 9 

24. Do do (micaceous) 3. 

26. Do do 10. 

27. Do do (micaceous) 27. 

Do do 6. 

28. Do do (micaceous) 2. 

29. Noboriugs 4. 8 

30. Greenish-grey sandstone 9. 3 

1873. 31. do (coarse grit) 3, 

January. 4. Grey sandstone, micaceous, with coarse bands 9. 10 

6. Do do with iron pyrites 6. 2 

8. Hard, dark grey shale (oily), with thin seams of coaly {33 

matter «.. j 

Grey coal shale 5. 4 

9. Fine-grained grey sandstone, (micaceous) 5. 5 

10. No borings 7- 9 

Fine-graiued grey sandstone, (micaceous) 8. 

170 2 
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BORING No. 2. 

Commenced in rock at seventy feet lower level than the first. 

1873. Ft. In. 

February 17. Shelly grey sandstone 4. BeccjdofbOT- 

Fire-clay, grey shale and sandstone 2. 3 ifeSe^ncW 

Grey sandstone and fire clay 1. 

Yellowish grey sandstone, (micaceous) 3. 2 

Do do (fine grit) 2. 3 

19. Fine grey sandstone (micaceous) 1. 

Yellowish grey sandstone and fire clay 10. 8 

Grey conglomerate 1. 3 

Yellowish grey sandstone, (micaceous) 2. 

Dark grey sandstone, do.^ 1. 3 

26. Grey conglomerate 1. 2 

Grey sandstone 1. 

Grey conglomerate 1. 

March 14. Fine grey sandstone... —..m 5. 5 

15. Coarse grey sandstone 20. 6 

16. Fine ^rey sandstone, the last two feet containing fos- Kg ^ 

sils and iron pyrites j 

17. Grey shale (slate of Matthew) 6. 4 

Grey sandstone, (micaceous) ; 1. 3 

Grey shale, do 3. 5 

18. Grey sandstone 1. 

Grey conglomerate 1. 3 

19. Fine grey sandstone 18. 9 

20. Coarse quartz grit ^.. 2. 5 

21. Grey shale 2. 

Gre7 sandstone 3. 6 

22. Dark grey shale 4. 

Fine-grained grey sandstone 6. 4 

Shaly grey sandstone 1. 8 

Fine shale 7. 7 

24. Fine grey sandstone, (micaceous and pyritous,) with ] k 4 

seams of fire clay j 0. 4 

Fine grey sandstone 9. 3 

Fine grey sandstone (fossils and iron pyrites) 4. 7 

26. Coarse grey sandstone 3. 3 

Coarse grey sandstone, with fossils and iron pyrites, band 

of conglomerate 1. 9 

April 11. Greenish grey sandstone, very fine 8. 4 

12. Do do do (micaceous) 9. 6 

14. Coarse grey grit 10. 5 

15. Fine dark-grey sandstone...^ 5. 3 

16. Grey conglomerate 1. 

Grey shale 1. 8 
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ilNES OF THE EASTERN OR SYDNEY COAL FIELD 
OF CAPE BRETON, N.S. 



MB. CHARLES ROBB C.E. ; 



ALFRED R. C. SELWTN, ESQ., F.G.S., 



MoNTRBAL, May, 1873. 
-Having id the course of laat summer received inatructiona from 
antinne the survey and examination of the Cape Breton Coal 
liich waa commenced in 1870 b; the late Mr. Edward Hartley, 
ig from various circumstances, beyond my control, been prevented 
ig thither until the end of August, I devoted the remainder of 
m suitable for field-work to a preliminary survey or general 
laance of the principal area occuined by tlie productive coal 
I ; and to the collectioQ of materials for an accurate topographical 
1 for a report on die various collieries at present in operation in 
im or Sydney Coal Field. 

I prosecution of this work I have made many observationfl and 
nents bearing upon the geological structure of the region ; but, 
useful these may be in the future, they can scarcely be regarded 
ently precise or comprehensive to justify any detailed statements 
oint npon the present occasion. 

preparation of a map upon a sufficiently large scale to form a 
the determinatioD of the structure of the coal field, I have availed 
o &r as regards the coast lines, of Admiral Bayfield's charts, 

Sydney Harbor and some other points I have verified in man; 
nutest detEuls by triangulation and otherwise. For a portion of 
rline, aiid also of the interior of the country adjacent thereto, u 
>r the contours, and for the course of certain of the coal seams, 
ebted to the records — kindly lent'to me by the gentlemen inter- 
f elaborate surveys made by Professor J. P. Lesley, in 1862 and 
' various private companies ; and by Mr. R S. Lyman of Phili- 
in 1865, for Marshall Bourinot, Esq., of Sydney. I have also to 
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express my obligations to Messrs. Wm. A. Hendry, Deputy Commissioner 
of Crown Lands, R. H. Brown, Manager of Sydney Mines, H. Poole, late 
Manager of Caledonia Mmes, E. T. Moseley of Sydney, F, N. Gisbome 
and A. J. Hill, for access to maps and plans of the various properties in 
which they are interested, and for much collateral information. 

In every instance where advantage has been taken of surveys previously 
made, I have been careful to verify and connect these, and to fix the 
positions of the various pits and works, and the crops of the principal 
seams by bearings and measurements between prominent points. For 
these purposes also, and for establishing the heights at many points, I 
have made use of the plans and profiles of the Glasgpw and Cape Breton 
and of the International railways, at present in operation and connecting 
some of the collieries with Sydney Harbor; also of the projected and sur- 
veyed railroad line to Louisbourg. 

This map, embracing the whole known area of the productive coal 
measures in this district, and drawn to a scale of four inches to a mile, 
is now completed, with the exception of some minor details. 

For reasons already stated, and in compliance with your request, I scope of present 
propose to devote the following report to a description of the various col- ^^^' 
lieries now in operation in the eastern Coal Held of Cape Breton, and to 
the economical considerations suggested in connection with the future 
development of this most important coal field. On these points some 
details which were collected by Mr. Hartley, and referred to in your 
Summary Report for 1870-71, will be embodied with my own obser- 
vations.* 

Without, therefore, on the present occasion entering into any details in 
regard to the geological structure or topographical features of the region 
of which this coal*field forms a part, I shall merely give such a slight 
sketch of these as seems to be necessary in connection with the considera- 
tion of the economic questions to be noticed in this Report. 

General Remarks on the Eastern or Stdnet Coal Field. 

The land area occupied by the productive coal measures in the eastern 

or Sydney Coal Field may, so far as now known, be estimated at 200 ^^^ oconpied 

square miles, being about thiriy-two miles in length from north-west to S^e^coS'mi^ 

south-east, by about six miles in width. It is limited on three sides by^*^^* 

the Atlantic Ocean ; and towards the south-west by the out-crop of the 
subjacent Lower Carboniferous rocks. This area forms the southern 



* Much information on this sabject, in a popalar and practical form, is contained in 
Brown's " Coal Fields of Cape Breton," London, 1871 ; Rutherford's " Coal Fields of Nova 
Scotia," Newcastle-upon-Tyne, 1871 ; Dr. Dawson's Acadian Qeologj," London, 1868 ; 
and How's " Mineralogy of Nova Scotia," Halifax, 1869. 
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extremity of an extensive trough or basin, which ia for the most part 
hidden under the waters of the ocean, and which has been corrugated bj 
numerous subordinate folds, bringing the same coal seams repeatedly to 
the surface along the north-east coast of the Island, under the most 
favorable conditions and circumstances for their extraction and shipment. 

The whole coast is deeply indented by hays and channels approxi- 
mately coinciding with the axes of these folds, and affording in tite sea 
clifis numerous natural sections of the strata, and exposures of the coal 
seams. Some of these bays also constjtute excellent harbors, one of 
which — Sydney Harbor — situated towards the centre of the district, racks 
among the finest and most commodious on the Atlantic coast of North 
America. The cWSa are generally from thirty to eighty feet hig^, stand- 
ing perpendicularly and frequently orerhan^ng the sea ; and the country 
inland is of a gently rolling character, the highest altitudes rarely exceed- 
ing 150 feet. 

Such natural advantages, combined with its highly favorable geographi- 
cal position, point to this district as probably the moat important in the 
Dominion for the supply of fuel to the numerous steamers navigating the 
Atlantic. During the few months of winter, when the more northerly 
harbors are closed or obstructed by ice, a railway only about twen^-two 
miles in length, will connect many of the collieries with Louisbourg, which 
is also a fine harbor, and is sud to be open and safe throughout the whole 
year. 

The aggregate thickness of coal in workable seams outcropi»ng on th» 
shore, and for the most part exposed in the bays and cli£&, is &om forty to 
fifty feet ; the seams vary from three to nine feet in thickn^s ; they 
generally dip at a very low angle, and appear to be very little a^ted by 
faults or disturbances. As the strata all dip seaward, much of the coi] 
will be available in the sub-marine as well as in the land areas. From 
experience at one of the collieries, to be hereafter described, it has been 
fully established, that with due cantioQ and care these sub-marine areis 
may be worked to a large extent. 

The coal is of the bituminous or soft variety, with comparatively little 
diversity in the quality of the different seams ; all of which yield a coal 
exceedingly well adapted for general purposes, while that of some of 
them is specially applicable to the manufacture of gas- Much of it will 
compare very favorably with the best English coal- As compared with 
the Pictou coal, regarding which very full details have been ^ven by 
Mr. Hartley in the Report of the Geologcal Survey' for 1869, it a 
characterized on the whole, by a greater proportion of combustible matter, 
and a smaller proportion of ash ; but on the other hand it usually contuns 
a greater amount of sulphur- 
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COLLIERIES IN OPERATION. 

I shall proceed to give some details regarding the condition of the 
various productive coal mines in this district at the time of my visit, 
(Octoher, 1872,) and also of those at which works were in progress and 
expected to be in a condition for raising coal for the market during the 
present season. For conciseness and to facilitate comparison, I have 
tabulated such of the more prominent and important features at each*^^!®"- 
colliery as would conveniently admit of this arrangement. 

The first table contains a list of the collieries to which reference is 
made, with the names of the proprietors and managers, the date of 
commencement, the extent of the properties, the number of men, horses, 
and steam-engines employed, the total production, and the amount of 
capital invested in works. It may be remarked, however, that from 
various causes, none of the thirteen coal mines enumerated are at present 
worked to their full capacity. 

In the second table a description is given of the various seams worked, 
analyses of the coal from each seam, and the depth and extent of the 
workings, &c. Of the series of analyses given in the table, some were 
made several years ago, and are here compiled from various authentic 
records, chiefly contained in the works referred to on page Others 
are ' taken from examinations more recently made, and not hitherto 
published, but communicated to me by the proprietors of the various 
collieries. A series of samples from twelve different collieries, collected 
by myself last season, and believed to represent the average quality of 
the coal in each, have been submitted to Dr. B. J. Harrington, Chemist 
to the Geological Survey, for proximrtte analysis ; the results of which are 
given in Table II., while his accompanying remarks are introduced 
under their appropriate headings in the text. 

The details given in this Report are to be understood only as relating 
to those seams which are actually worked on the several areas ; and the 
quantities of coal stated as underlying them are only such as are estimated 
to exist in these worked seams. Mr. Brown, in his " Coal Fields and Coal 
Trade of Cape Breton,*' gives for most of the areas referred to in this 
Report an estimate of the total amount of coal contained in all the work- 
able seams underlying each. 

The method of estimating the quantity of coals in the several areas is Estimation of 
as follows : The weight of a cubic foot of water being 62-5 pounds, the^"**"^"^ 
average specific gravity of the coal 1-3 ; the number of superficial feet in 
an acre, 43,560 , and the number of pounds to a gross ton, 2,240. 

fj^^^^:M^4»m ^ j^ggQ ^^g p^j, ^^j.^ ^f ^^^ f^^ thickness. Allow- 
ing for irregularities, and for coal which for various reasons is not available, 
1,500 tons is assumed as the contents of an acre of coal one foot thick, 

K 
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ifhich, multiplied by the number of acrea in i 
)f the seam in feet, ffves the total contents. 
The bearings given in this Report and ia 
tion to the magnetic meridian ; the variatioi 
n which the observations were made being i 

I. TflE Sydney N 

Of all the coal mines in Cape Breton th< 
:he first established, but b; far the most e: 
1827 these mines came under the exclusive < 
A.BSOciatdon, a London company, who now b 
more than 30,000 acres, which are for the 
workable warns of coal. From 1827 to tl 
have worked their mines regularly and By 
skilful and economical manner. From 17E 
[lad been worked sometimes by Govemme: 
individuals and companies ; but always in a 
way. Mr. BJchard Brown, &it late manag 
socialion, states that the yield of coal from t 
had been 275,000 tons ; only a little more 
been produced according to the area over 
The total quantity of coal which has been 
1827 is ^ven in Table I. 

Although other and important seams crop 
the Association, mining operations have beei 
pectively as the Sydney Main seam, the LI 
dian Cove seam. Of these the Sydney M 
mined, and is also the one which has been 
worked in past years. 

The followiug sections of the Lloyd's Coi 
taken from Mr. Brown's elaborate sectjon of 
former is 728 feet of vertical distance above 
460 feet beneath it. 

Llotd'b Cova SiAM. 

Ft. In. 

Coal ! ( 

Clay '2 i 

Coal 6 ( 

Cloy- 1 

Coal 3 6 

Total UiickneBi 6 3 

These seams were worked to a small extc 
sociation, about eighteen acres of the formt 
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having been partially taken out ; but they were abandoned in c< 
or their comparatirelj inferior qnalily , and the capability of the 
to supply all present demanda. 

The Sydney Mfun aeam is a solid compact seam of from fi 
inches to six feet in thickness, and of nearly homogeneous 
throughout. It dips N. 60° E. < 4° 45' or one in twelve. Ove 
of about 1000 acres of the land area, and about 3,200 acres < 
marine area belonging to the Association, the seam is five feet i 
thick. Over 2,154 acres it is four feet thick. Of the land and i 
area first named, together 4,200 acres, the coal has been mine< 
acres only. Over seventy-five acres of this area the pillars 
taken out, while in the remaining 792 acres they are still standi 
svib marins workings have extended over seventy-four Bcres^ wi 
'mttmthickncsaof eighty fathoms between them and the seabotto: 
deducting the amount of coal extracted an per tabular statf 
that mined previously to 1827, there remains of available coal ii 
88,300,000 tons. 

In addition to the remarks given in the Table, I append tht 
detailed statements relative to the quality of this coal, as caref 
and analyzed by Professor Henry How of King's College, M 
1871. 

Composition of Averaqb Samples of the whole beam ' 

By Medium Cokiag. By Paat Cokii 

MoiatuK 3.04 Tola! Tolatile matlerg 

Volntile combustible matter... 31, H Ctke 

Fixed carbon 61.50 

Asb (reddish-brown) *.32 

Theoretical cTaporatlra p 

100.00 By SlowCokit 
Total volatile matters.... 
Coke 

Coke per cent 65.83 

Tbeoretical evaporative power 8.45 Theoretical evaporative ; 

Mean coke percent I 

.Mean tbeoretical evaporative power 

Ash percent. 

Sulphur per cent ' 

Specificgwity of average aamplea 

Cnlculated weight of one cubic fool, dnbroken 8 

Space for one too, 3340 lb., on stowage (Economic Weight) 4L. 

COUPOBITIOK OF Abh. 

Sand and clay 2 

Peroxide of Iron..... „„. „..„ S 

Alumioa ..- ..._—.....- ..... 
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Magnesia - 

Pbosphoric Add, decided tri 

MaDganese. iracee 

Cblorioe, traces 



Gab Ektubns. 
By G. BnsT, Ebq., Manager of Halifax Gas Works. 

Qas (sTcrage of 4 tests) per ton of 2240 lbs B200 cubic feet. 

Coka " " " " " 1285 lb., of good qoalitj. 

lUuminatiDg power of gu (average of 6 lests) 8 candle*. 

The details above given explain the vrell known high favor in wbicb this 
i\ has been held for upwards of forty yean for domestic use, and ako 

stedm producing by those who have employed it carefully. 
The mean theoretical evaporative power, or number of pounds of boiling 
ter which should be evaporated by one pound of coal, 8.49, comparee 
ry favorably with the actual powjr of British coals, aa found in the 
ivy Trials in which I assisted ; these were : — 

ATerageorSTsampleB from Wales 9.05 lb. 

" n " " Kewcaslle 8.37 lb. 

" 28 " " Lancashire 1.1M lb. 

" ^8 " " ScoUaad 7,7alb. 

" B " " Derbyahire 7.58 1b. 

This fact alone would always have been significant as indicating that the 
dney coal should prove a good steam coal ; but, since late experiments 
ve shewn that, when burnt in proper furnaces, the bituminous coals have 
30 found to give no smoke, and to have an evaporative power even 
[wrior to that of Welsh steam-coala, it is now of the highest importance, 
is necessary to draw attention in this connection to the resemblance of 
i Sydney coal to those bituminous coals which gave these results, in 
ataining a low percentage of ash The Director of Kaval Conv- 
iction at Brest reported to the French Minister of Marine (about 1860) 
that the steam power of Sydney coal is little inferior to that of Cardiff 
d equals that of Newcastle coal." * 

" With respect to the amount of sulphur, I find that, after deducting 
e harmless sulphur in the sulphate of hme of the ash, there remains but 
24 per cent,, or less than the average in 37 Welsh and 28 Lancashire 
als, which is 1.42 in both cases, and in 8 from Scotland which is 145, 

that this coal will compare favorably in this respect with these from 
iroad, some of which are highly esteemed for steam purposes." 

Dr. Harrington appends the following remarks to the analysis of the 
mple of Sydney Mines coal analyzed by him : — "A compact coal, break- 
g with a rather rough fracture. Contains a little mineral charcoal, and 
is nnmeroua tbin leaves of carbonate of lime, running at right angles ta 
e bedding. It contains a good deal of visible pyrites disseminated 
rough it, and gives a reddish-grey ash." 
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Surface Works. — The coal is reached by vertical shafts or pits sunk 
successively further to the dip as the seam becomes exhausted within a 
convenient distance from the shaft. The first shaft was 200 feet, and the shafts, 
second 300 feet in depth. Both these shafts are now abandoned, and the 
workings filled with water ; but the coal of the pillars, in those connected 
with the second shaft, is still available, as well as that in a barrier fifty 
yards in thickness, which has Been left to protect the newer workings. 

Now, and for many years back, the coal is brought to the surface by a 
shaft called the Queen or C Pit. It is 360 feet deep and 1360 yards 
from'the^crop of the seam, between which and the shaft, as well as 1100 
yards to the dip, most of the available coal has been worked out, to an 
average breadth of nearly a mile. In this area, however, with the excep- 
tion of the ^seventy-five acres above mentioned, nearly all the pillars 
are still standing. 

This colliery is capable of yielding at the rate of upwards of 700 tons 
per day ; at the time of my visit it was supplying 570 tons per day. ^leid. 

In connection with the Queen cr C pit, which is thirteen feet in diame- 
ter, there is a pumping shaft, eleven feet in diameter ; these are both 
used as downcast shaftis, and there is also a separate ventilating or upcast 
shaft, eight feet in diameter. 

The distance of underground haulage from the principal working faces underground 
to reach these pits having become so great (now upwards of three quar- 
ters of a mile) another set of shafts has been recently commenced 1320 
yards further to the dip, which will reach the Main seam at a depth of 630 
feet from the surface. These shafts are called the New Winning^ and are 
designed chiefly to command the Association's extensive sub-marine area 
adjacent to the Sydney Mines. Unfortunately in sinking them a great 
influx of water has been met with at the depth of 300 feet, which the 
small steam-engines temporarily used for the work have proved inadequate 
to overcome ; and the operations have in consequence been suspended 
until the magnificent and powerful pumping engines, designed for the 
permanent drainage of the mine, can be brought into action. These J^°fi.°JJj*^. 
engines, and the other machinery connected with this colliery, all of which "^^ry. 
is of the most perfect and substantial description, are the exact counter- 
part of those which have been recently erected by the General Mining 
Association at the Foord Pit of the Albion Mines at Pictou, and have 
been minutely described by Mr. Hartley in his report (Geology of Canada) 
Report of Progress 1869-70, pp. 87-89. Further recapitulation of details 
is, therefore, unnecessary ,except to note that here the pumps are 20 inches 
instead of 18 inches in diameter. 

The machinery at the Queen Pit Colliery consists of a pumping engine 
of 150 horse-power, 50 inch cylinder and 7 feet stroke, giving 6 feetJJ^^^'JfJ^ 
.stroke on the pump, 20 inches in diameter, which makes 13 lifts per 
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Bid] way. 



Wharf. 



minute and raises 90 gallons per lift ; this is capable of keeping the mine^ 
dry by twelve hours pumping. The steam is supplied to this engine hj 
four plain cylindrical boilers, 7 feet in diameter and 20 feet long, with 
egg ends. There are four more ready to set up, each 6 feet in diameter 
and 30 feet long. There is also a winding engine, 32-inch cylinder and^ 
6 feet stroke, 35 lbs. pressure on the boiler, or about 80 nominal horse- 
power, furnished with steam by three cylindrical boilers, 6 feet in 
diameter, and 25 feet long, with egg ends. In the same battery are four 
similarly shaped boilers, 5 feet in diameter, and 25 feet long, for the 
supply of the underground slope engines. The winding engine is fur- 
nished with a 4-inch flat wire rope, working over a 10 feet drum, 
and is capable of bringing to the surface two tvis (as the small under- 
ground cars are called) or one ton in less than a minute. The arrange- 
ment of shutes, screens, and railway at bank are of the most substan- 
tial and perfect description. The screens have thin quarter-inch 
gratings, and about one-eighth of all the coal taken directly from the 
mine passes through these screens in the shape of slack, only a small 
proportion of which is saleable. 

During the winter, when the miners work about half time, and the coal 
is not immediately required for shipment, it is banked. The bank usually^ 
contams about 25,000 tons. The coal is drawn by the winding engine 
while in regular operation up an incline from the bank foot to shutes, bj 
which it is deposited in certain regulated proportions on the screens, along 
with the coal freshly extracted from the pit. -From the effect of atmos' 
pheric influences combined with extra handling and moving, one-fourth of 
all the bank coal is in the state of slack. 

The coal produced at this colliery is conveyed to the loading-ground or 
wharf at North Sydney by a substantial railway, four nules in length, with 
self-acting incline at the wharf end, owned of course by the Association. 
The gauge of this railway is four feet eight and a half inches, with rwls 
of 56 pounds to the yard. The road is equipped with 174 waggons, each 
capable of containing an English (Newcastle) chaldron, or fifty-threa 
hundred weight, and const^cted to open at the bottom ; and four loco- 
motives of 16, 17, 27, and 30 tons respectively; the heavier engines 
draw thirty cars per train, and consume altogether in this service 
about seventy tons of coal per month. 

The wharf is irregular in shape, capable of accommodating and load- 
ing eight vessels at a time, drawing from 14 to. 22 feet of water- 
Ample and safe accommodation is afforded in the harbor near the 
wharf for loading, by means of lighters, vessels of a greater draught. The 
average amount of coal which the present works and appliances are 
capable of producing and shipping may be stated to be 550 tons per 
day, or upwards of 150,000 tons per annum, which will be increased 
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threefold when those at the New Winning are brought into opera- 
tion.* 

There is a good foundry and machine shop, built of brick, attached 
to this colliery, furnished with several large lathes, planing and screw- ^SSgJJ^Jl 
cuttmg machines, boring mill, and all machinery requisite for the con- 
struction and repair of steam-engines and of all the implements required 
about the mines. The foundry engine is of 40 horse-power, with two 
cylindrical boilers, 6 feet in diameter, and 30 feet long, and an auxiliary 
boiler, about 3 feet 6 inches in diameter, consuming in all about 
seventy tons of coal per month. 

Underground Works. — The style of working which has been adopted 
in this colliery since the commencement (as in all the others in this district) 
is what is well known under the name of the.pillar and bard or post and 
Mtall system ; the only modification introduced having been the enlargement system of work- 
of the pillars as the seam is worked further to the dip. From the bottom of 
the Queen Fit access is obtained to the dip workings by two slopes, diver- 
ging, although nearly on the full dip ; one commanding the northern, and 
the other the southern part of the workings. These inclines or engine elopes 
are over 1000 yards m length each, and are cut seven feet wide for three 
sets of rails, forming rail or tramways of two feet guage, with suitable 
crossing places. The rails are of wrought iron, 32 pounds to the yard ; 
and the slopes are worked by two pairs of horizontal stationery engines, 
about 30 horse-power each pair, supplied with steam from the boilers on 
the surface, and drawing the trains of tubs by a wire rope. The tubs or 
small waggons used in the mine are built for the most part of sheet iron, 
although some are of wood; they contain on an average 9| cwt. each, 
and the train usually consists of about twenty tubs. 

From the main slopes levels are extended on either side in a direction 
nearly north and south magnetic. These levels are 6 feet wide and 5i 
feet high, and are also laid with a similar description of rails, over which 
the tubs are drawn by horses. The dimensions of the bords and pillars 
have varied at different parts of the works, the size of the pillars, as 
already stated, having been increased as the works progressed further to 
the dip. At present the bords or working-places are 16i feet wide, driven 
on the level and parallel to the main roads, and the pillars are left from 
30 to 40 yards long by 14 yards wide. The gate roads, 6 feet wide, 
from the main levels to the working places, are driven about 20^ off the 
true dip, or N. 80^ E. There is no regular cleat to this coal seam, but it is 
found to work best in the direction and manner indicated. The coal is 



* This calculation is based on the assamption of a regular yield throughout the whole 
year. In reality the miners only work about half time in winter, and hence the produc- 
tion during the shipping season is occasionally much gieater than the average. 
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the usual way bj holing in the bottom of the seam, shearing in the 
ind bringing down partly by wedges set in a parting, about two 
jm the bottom, and partly by blasting with gunpowder. Of all the 
ined at this colliery, probably about 20 per cent, or one-fifth, is in 
ate of tlaek : and aa only a very small proportion of this finds a 
: (the proportion of large to that of smitll coal sold being as 2S to 
it of that made underground is allowed to remain there. 
ftilation. — The ventilation of this colliery is effected by means of 
lace with 30 square feet area of grate, through which also the 
)t steam from the slope engines is conveyed to the surface. The 
e of air set in motion through the workings by this furnace amounts 
,500 cubic feet per minute. The air is drawn from above through 
leen or cage pit shaft and the pumping shaft, down the engine 
, and back through the workings, guided by proper doors and 
igB, to the furnace, from which it is discharged into the upcast 
used exclusively for ventilating purposes. 

Tar as I can learn no faults or troubles have been met with in these 
igs ; but occasionally portions of the roof have fallen in, and have 
1 disaster aqd loss of life, such portions being apparently occnpioi 
} spreading roots of erect trees. 

3DUCTI0N. — The average annual production of coal for the market 
Sydney Mines, for the last fifteen years, is 104,428 tons. It is largely 
ted to the United States and the neighboring Provinces, chiefly for 
tic purposes. The selling price for many years has been §2.25, 
n with 10 [er cent, discount on orders for more than 2,500 tons. 

II, LiNGAN Mines. 

;se mines wcj-e first opened hj the General Mining Association in 
upon an extensive and valuable tract of about fourteen square miles, 
led on the east by the shores of Indian Bay and Lingan Basin, ami 
e west by Sydney Harbor. This tract is underlaid throughout its 
length (six miles) by several very important seams of coal, which 
•e found to extend in a workable condition under the sub-marine 
of ten square miles also leased by the Association. 
;ht workable seams have been found and proved on this area, com- 
g an aggregate thickness of not less than forty feet of good coal, 
iS several others which have been discovered by boring and trial 
lut whose preciso dimensions are unknown. On the present cccasion 
U confine myself to a notice of only two of these seams, on which 
ies have been established. 

! Lingan colliery is situated on the north shore of Indian Bay, abont 
) miles from Sydney. The mine is opened by a slope on a seam 
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eight feet eight inches in thickness, called the Lingan Main seam, dipping 
N. 32^^ E. < 12^-16^. At a height of five feet eight inches from the 
floor of the seam, as will be found mentioned in the description, Table II., 
a clay parting occurs, which at its out-crop in the cliffs at Indian Bay is 
only one inch in thickness, but at the working slope, half a mile west, has 
increased to fifteen inches, and in a further similar distance west attains 
a thickness of eight feet, splitting the seam into two, the lower portion 
alone being there worked, and still maintaining its original thickness, 
whilst the parting forms the roof. Taking the lower bench only of this 
seam as available for working, the land and sea areas of the seam in theQu«"«ty°^^^ 

X • • /\/\/\ /• available. 

Lingan tract may be estimated to contain 73,800,000 tons of coal, of 
which, supposing seventy acres to have been partially worked over, there 
will remain about 73,000,000 tons. 

The Lingan mine coal is highly esteemed ; and Is specially adapted for 
the manufacture of gas, for which purpose it is largely exported to Boston 
and New York, and formerly also to Halifax ; it is said to yield not less 
than 9,700 cubic feet of gas per ton. Owing to the occurrence of a 
pyritous band about two inches in thickness, and fourteen inches from the I'jrUous band, 
roof, the coal, after being mined, has to be carefully screened and 
hand-picked before shipment, to free it from this deleterious ingredient. 
This coal is also much esteemed for blacksmiths purposes, and for the 
quality of its coke. 

As regards its character as a steam coal, Professor How remarks : — 
^* The ash is very low in all parts of the seam, the average of the whole uoport by rro- 

■!• irtrt/* mi-' • 1 1 febtiOr How. 

bemg only o-Oo per cent. This gives great evaporative power to the coal, 
and hence, according to late results, it should be valuable for steam 
purposes. The mean of all my experiments gives for the theoretical 
evaporative power of the coal 9-19 lbs. as the amount of boiling water 
which should be evaporated by one pound of coal. This is somewhat 
above the practical result, even from Welsh steam coals, in our British 
navy steam trials, which gave the highest weigtt, viz., 9-05 lbs. As it is 
now known that bituminous coal can be made to give, without smoke, 
greater heating power than Welsh steam coals, when their ash is low, a 
bituminous coal like this of Lineman assumes a new value. ... I find 
that the average percentage of ash from fourteen analyses of North of 
England coal is 3*77, while the Lingan gives only 3*06 per cent., so that, 
in proper furnaces, it ought to prove a very good steam coal indeed/* 

Dr. Harrington's remarks on the sample of coal from this mine, sub- 
mitted by me, are as follows : — ^'* This is a clear, bright coal, and contains 
a considerable quantity of mineral charcoal, but no visible pyrites. On i^pnmrks by Dr. 
account of the small amount of ash, as well as of sulphur (as compared ^^''^"«*o'*- 
with the other coals examined), it may be considered as the best of all 
the samples of Cape Breton coal which have been submitted to me for 
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analjsis. It could scarcely be said to coke, but swelled up into a light 
porous mass. The ash is of a light grey color, with a slight reddish dnt." 

Without pausing to notice the earlier workiDgs at Liugan mineB, I shall 
proceed to deseribe the present state of the colliery. 

Sdrfacs Works. — The coal obtained in this mine is brought to the snr- 
face by a slope sunk from the crop on the full dip of the seam, and to a 
length of 704 yards, extending about 66 yards under the sea. This aiaia 
slope is l^d for the most part with a double track railway, two feet gauge, 
worked by a wire rope connected with the winding engine at the surface, 
which also raises the water from the levels below the sea to the adit. This 
is a high pressure engine of 40 horse-power, 28-inch cylinder, and 6 feet 
stroke, working the pump, and two drums on one shaft. The arrangements 
are adequate to a production of 300 tons a day. 

From the slope and bank the coal is conveyed to lingan Harbor, 
distant about one mile, by a good railway, running straight, and with 
uniform, descending grade, with self-acting incline 342 yards from the 
wharf upwards. The railway is 3 feet 6i inches gauge, laid with T rails, 
35 to 65 pounds to the yard. The roUin* stock consists of 100 waggons, 
carrying two tons each; and an English-made saddle-tank locomotive 
engine of 9 tons weight. 

The depth of water at the wharf at Lingan Harbor is 16 feet at low, 
and 20 feet at high, tide, but this depth has to be acquired and maintained 
by dred^g, and the harbor is rather difficult of access for vesseb of any 
considerable draught. The wharf is provided with three shutes, and in 
conjnneUon with the railway, as at present equipped, is capable of 
shipping 600 tons per day, or double the present maximum production of 
the mine. 

For harbor and wharf service a small tug-steamer and steam dred^g 
machine ate owned by the Association and employed in connecuoa with 
this colliery. The tug consumes about two tons of coal per day when in 
full work. 

UsDERaRODND WoRK3, — These are regulated on the pillar and bord 
system, as at Sydney mines. As already noted, access is obtained to the 
underground works by a slope from (he crop, provided with a railway, and 
commanded by a stationary ateamengine at the surface. The slope is 8 
feet wide. From it, levels 6 feet wide are extended S.E, and N.W. on 
the strike of the seam, at distances of 110, 220, 440 and 704 yards res- 
pectively from the crop. The first and second levels are about one mile 
in length, extending to the sea ; the first affording a natural drainage 
to the mine to that depth, the slope being about midway between the sea 
and the end of the level. The coal to the rise of the first level, and that 
between the first and second levels, has been for the most part worked 
out ; in the other workings the pillars are still left standing. The ditnen- 
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sions of the pillars vary according to the depth, being 5 yards square at 
the npper, and 22 yards by 6 yards, at the lower levels. The working places 
are turned to snit the cleat of the coal, and vary from 5 to 6 yards in width. 

The main slope and levels are laid with T rails, 22 pounds per yard ; 
and the gate-roads and working places, with bridge rails, 16 pounds per 
yard. The number of tubs at present in use is seventy ; capacity half a 
ton each. Six of these are hoisted at once with a single rope, and eight 
or nine when worked with two ropes ; the average number drawn to the 
surface per day is 700. In the pillar workings the %lack is left in the 
mine, in the rooms it is brought to the surface. I may here remark that, 
although the workings have been extended some distance under the sea, 
there is no difficulty in draining the mine. Two pumps, 8 inches and 6 
inches in diameter respectively, with 4 feet stroke and 16 strokes per 
minute, fixed in the lower levels, and worked by the stationary engine at 
the pit head, are found amply sufficient to keep the mine clear of water. Drainage, 
That portion of the workings belonging to the sub-marine area accumulates 
only one ton of water per day ; an important fact with reference to the 
practicability of working such areas. 

Ventilation. — There is very little gas in this mine except in the deep 
workings, and by simple precautions all danger from this source is obviated. 
The air passes down the engine incline and through the workings, and 
returns by an upcast slope, about 40 or 50 yards to the north, commanded ventiiatton. 
by a furnace widi about 30 feet of grate surface, discharging by a shaft 27 
feet deep, and chimney, 32 feet high and 9 feet square. The average 
quantity of air set in motion through the mine is 15,500 cubic feet per 
minute. 

Production. — The average annual production of coal at this mine 
during the last fifteen years has been 29,744 tons ; but it is capable, even 
with the present appliances, of supplying three times that amount if Production and 
required. In the fall of 1866, not less than 8,000 tons were shipped in 
one month. The selling price has hitherto been Vl.75 per ton, or fifty 
cents less than the Sydney coal. 

Barrasois and Sridgeport Mines. 

Although this Report is intended to refer only to such collieries as 
were actually in operation at the time of my visit, I may here give a 
brief notice of two other localities where operations have been carried 
on by the General Mining Association, but which are at present sus- 
pended. The first of these is the Barrasois Mine, opened on the Lingan Barrasois mine, 
tract, close to the sea shore, and two miles west from Lingan mine, on a 
seam overlying the Lingan main seam by 457 feet vertical thickness. 
These workings were instituted for the purpose of securing possession of 
one of the five square miles sea areas connected with the Lingan tract. 
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BuT«soUMam. The Earrasois seam is ten feet eight inches thick, of which, hovever, 
two feet at the height of six feet from the floor conast of a firc-ckj part- 
ing, probably rendering the lower bench only workable. It dips N. 30'* 

siop«. E. < 12''-loO. A pair of slopes, 7 feet by 6 feet, have been driven 374 

yards in a direction somewhat to the north of the true dip, in order to 

Leren. reach the sea within the shortest distance ; and levels have been driven 

eighty-eight yards to the east, and forty-four yards to the west of the 

QMUtjofihc slope, to win the gea area only.' The coal is of excellent quality — best 
adapted for domestic purposes — but little of it has been ouned, and no 
record seems to have been kept as to quantity or disposal. 

The General Miaing Assoclatipn have also worked to some extent oa 
their Bridgeport tract of two square miles, situated on the south shore 

^dgepart of Indian Bay. This mine was in operation for twelve years ending 
in 1842, when it was abandoned, owing to the reduction in the 
demand, and want of facilities for shipping. The following brief descrip- 

Eitnct fmm tion of thcse works is from Mr. Brown's " Coal Fields of Cape Btet«n," 

■■ cW Field! or p. 85: — " A level was driven from the outcron alonz the strike of the 
C«pe Breton." , , - . 

seam, now known as the " Phelan seam.' Aa the level proceeded a 
the southward pits were sunk at intervals of about a quarter of a mile, 
from which the coal was raised by horse gins. At the face of the cliff the 
Thiiknowof seam consisted of an upper bed, three feet in thickness, and a lower 
bed, fire feet three inches in thickness, separated by a four-inch layfr 
of shale ; but, as the level advanced, the layer of shale gradually in- 
creased, until, at the distance of half a mile from the shore, it attained 
a thickness of 28 feet. Beyond this point it rapidly declined, and, at 
a trial bore-hole, 300 yards to the dip of the level, it was found to be 
only fourteen inches thick, the upper bed of coal being three feet six 
inches, and the lower six feet in thickness. In the first instance the 
coal was brought out of the level and boated off to vessels at anchor in 
K»iiwE)'. the open bay ; but in 1833 a light r^lway, two miles in length, was laid 

from the pit along the sand beach to the harbor, which was adapted onlj 
Qiuiiiy oftiie for vessels drawing 11 feet of water when loaded. The Bridgeport if 
«wi. a good domestic fuel, but not equal to the Sydney coal ; on the other 

hand it is more valuable as a gas coM, yielding nearly 10,000 cubic feet 
of gas per ton. Its constituents by analysis are : 

Volatile Matter 33 20 

Fixed Carboa 6139 



This is a very valuable tract, as it is underlaid not only by the seam 
referred to, but by others of great importance, particularly the Ross seam, 
to bo hereafter notice!, lying at a vortical depth of 210 feet below the 
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Phelan seano. The opening of the International railway, wh 
area about half a mile inland from the old works, will affort 
outlet to an excellent wharf and harbor. 

The quantity of coal contained in this tract in the seam v 
partially opened may be estimated at 12,t>00.000 tons, and 
tity raised and sold at 15€,000 tons. 

III. Victoria Mine. 
This mine was established in 1867 to work a sub i 
four square miles on the east side of Sydney Harbor, i 
is^obtained from the west end of the Lingan tract of 
Mining Association, where within a breadth not exceec 
measured at right angles to the strike, probably all t1 
of the district, with an aggregate thickness of over fifty fe< 
out in the clifis, dipping to the north at an angle of aboi 
have been fully described by Dr. Dawaon in a Report datei 
lues, a summary of which is given in Mr. Rutherford's " 
Nova Scotia," pages 40 and 48- Probably at least six ■ 
representing an aggregate thickness of about thirty-six feet 
workable dimensions and conditions ; and the breadth of t 
that, with the high dip specified, and provided no faull 
the coal which could be economically extracted from thes 
included witbia the area. Most of them will, no doubt, b 
nection with those found at an I in thi viclni-y of the Lin 
Bois mines, although in different conditions. 

The Victoria Mine is upon a seam which has hithe 
(from the name of the person who originally worked it) t 
It is six feet ten iaches thick, but yields in working oi 
inches of good clean coal, with roof and floor of unexcepi 
The quantity ot coal within the area in this seam, and to a 
feet, which may, perhaps, be regarded as the limit to which 
mically worked, is 15,550,000 tons, of which only 55,960 
extracted . 

The quality of this coal, &i will be seen by the analys 
is excellent ; and this is further corroborated by the fac 
exception of the Sydney Mines coal, it has always comi 
price than that of any other colliery in the district. I 
for household and steam purposes, and ia not conaiderec 
Dr. Dawson, in giving his analysis of thia coal, adds:- 
vesicular and of excellent quality, and leaves very little t 

* As then la another important seaio cf coal in tbif dtslrict, which 1 
&9 the Ron itam, and which cannot be regarded as identical, I propo 
lef :t.i^d 10 ihould b« designated by the aame of Ihe y'icloria nam. 
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the whole, this may be regarded aa one of the finest coals in Cape Bretoa 
for any of the uaes to which bituminous coal is applied." The slack eoat 
is also excellent for blacksmiths purposes. 

The mine is now worked by a slope upon the full dip of the seam N. 
SO" W. < 38° SO, situated seventy or eighty yards from the sea shore. 
It was first opened by a slope which was carried down 320 feet, 2S2 
yards to the west of the one now used, and some bords were worked ; 
buthaving too little cover, and being in danger of invastoa by the eea, 
these workings had to be abandoned. It may be remarked, however, 
that, although there is a connection between the new and old worlungs, 
no perceptible increase of water has been experienced, and the mine suf- 
fers little or no inconvenience fi:om this cause- 

SuRFACB Works. — The new slope above referred to was opened in 1870, 
and is worked by two horizontal steam engines, coupled directly to one shafl 
carrying winding drums, 10 feet in diameter, with wire rope 1^ inches dia- 
meter. These engines are of about 120 nominal horse-power, having 22- 
ineh cylinders, and 4 feet 6 inches stroke, with 50 revolutions per mmute, 
and 30 lbs. of steam on the boiler, being of course calculated to work to 
much greater depths than now attained. The boilers are seven in number, 
plain cylindrical, 3 feet in diameter and 36 feet long ; of which, however, 
only three are at present required. The tubs, carrying about one ton 
each, are hoisted two at a time on a species of trolley, cage or carriage, 
constructed to suit the steep angle of dip, and running on the slope rail- 
way ; this cage is also in part constructed as a water tub to drain the 
deep workings. By these arrangements two tubs of coal can be brought 
. to the surface in three minutes, or forty per hour, equal to a production of 
600 tons per day, although trom various causes the production haa Utherto 
been limited to a maximum of 100 tons per day. The total quantity sold 
in 1872 was only 20,000 tons. 

At the New Works a piur of pumping engines have been erected, 
although not yet brought into regular operation. They are direct-acting 
condensing endues of about 50 horse power, with inverted cylinders, 2'2- 
inches in diameter, and 20 mches stroke, working at a reduced speed i 
plunger pump, 11 inches in diameter and 6 feet stroke ; and designed to 
lifl the water the entire height from the lowest workings to the sur&ce. 
The mine, however, makes very Ettle water in the lower leveb, (althougt 
under the sea) except what percolates along the coal seam from the old 
workings, Here a horizontal high pressure engine, cylinder 12 mches in 
diameter and 4^ feet stroke, geared 3 to 1, works a plunger pump, 3 
inches in diameter and 4^ feet stroke, giving 16 strokes per minute, 
which draws the water (forty gallons per minute) from a depth of 809 
feet, and m conjunction witii the water tub at the new slope, dnuns the 
mine in twelve hours working. There are also a paur of small aoxiliaiy 
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-steam engines, S-inch cylinder and 16-inch stroke, for hoisting the bank 
coal, &c. The coal from this mine makes about one fourth slacks which 
is all either sold or used on the works. 

No shipping place being available in the immediate vicinity of the mine, shipping piaoe. 
the coal is conveyed over a railway to a point three and a half miles higher 
up the harbor, and immediately within the South Bar, where a commo- 
dious wharf has been erected. Both railway and wharf belong exclusively 
to the company, and were completed only three years ago : no consider- ^"rf*^ "* 
able quantity of coal having been previously shipped by the company. 
The railway is of the usual English, or 4 feet S^-inch gauge, with T rails, 
45 pounds to the yard. It is furnished with thirty-two coal waggons, w»«?Kona. 
.(and there are ten more in course of construction) each capable of carry- 
ing five tons, and opening at the bottom with double doors ; also one tank 
locomotive, 16i tons in weight, sufficiently powerful to draw eighteen or 
twenty load'^d cars at a fair speed. The wharf is five hundred feet long, 
with five shutes for loading, and at low tide can accommodate at one time 
four vessels, drawing 28 feet of wat^r, and two of lighter draught, say 10 ^ 

feet 

The new slope— 15 feet by 9 feet, with two tracks, 4 feet 6 inches 
gauge — is now about 850 feet in depth, measured on the angle of dip, with 
air courses, 8 feet by 5i feet, thirty feet distant on each side. 

Underground Works. — The levels are all driven to the west of 
the slope, as, until a considerable depth is attained, they cannot be 
<^xtended far in the opposite direction without encroaching on the land 
area belonging to the General Mining Association. There are three main 
levels, 7 or 8 feet wide, each about 420 yards in length ; the lowest being Levels. 
laid with a substantial railway, 2 feet gauge, with bridge rails, 15 pounds to 
the yard. All the coal extracted in the upper levels is shot down to the 
lowest, to be hauled on the railway to the cage at the foot of the engine 
slope, either directly or on the counterbalance system, as described by Mr. system of 
Hartley in his Report (Geology of Canada, 1869, page 93.) The bords'^*"'^*"*- 
extend over 400 square yards, worked out, but the pillars left standing. 
The size of pillars and bords has varied considerably, and need not here 
be minutely detailed. The former are generally 23 yards long and 8 
jards wide ; and the rooms, 6 yards wide, are driven about S. 80^ W., 
the cleat being N. 75° W. 

In working this seam the average thickness of good coal taken out is 
five feet six inches ; the lower six inches, being of inferior quality, is left 
in. A remarkable peculiarity in the mechanical structure of this coal is, 
that owing to its peculiar toughness and the fact that the cleat runsi>i'««tioiioftho 
almost parallel with the direction of the seam, (both being due probably 
to the compressing forces which have thrown the seam to such an unusu- 
ally high angle) the coal comes out in long and comparatively thin parallel 
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aometimea more than aix feet in length. Another noteworthy 
, which may also be connected with, and throw light upon the 
:al structure, is that three or fuiir heavy rolls or corrugations have 
icountered, extending through all the workings to the rise, aod 

at an angle of 30" to the east, rendering it necessary to cat down 
; of the roof at the points where they occurred, and in one instance 
mitting water from the old workings. A large mass of very hard 
andatone intercepted the coal at the end of the lower level, but 
nd to be of very inconsiderable thickness, and on cutting through 
earn was seen to have increased to ten or twelve feet in thickness 
rtain distance. Similar phenomena have been found to occur in 
ion with the Block House seam, which will be hereafter more 
y referred to, 

ilation. — There is a considerable amount of gas developed in 
ne, and in some places to an extent which renders great caution 
ry ; but naked lights are systematically employed, except in the 
;, when some of the rooms have to be examined with a safety 
and no accidents have occurred from this cause exccp' such as 
iCtly attributable to carelessness. 

very recently no special arrangements for artificial ventilatiott 
iployed, but an underground furnace has lately been introduced 
upper end of one of the slopes, thirty feet west of the engine 
rhieh, by means of two upcast vertical shafts, furnished with 
^8, effectually ventilates the mine. 

10CTIOS. — The average annual production of this mine daring the 
jars since the railway and whari" were brought into operation, is 

tons. This has been chiefly sold in the British Provinces for 
e and steam purposes. The selling price hitherto has been $3.00 
e, and ninety cents for slaak. The ilaek is all sold or otherwise 

IV. International Mine and Railway. 

International Coal and Rulway Company of New York, acquired 
I an area of four square miles, situated about half-way between 
Harbor and Cow Bay, about the centre of the Glace Bay basin, 
oining the Bridgeport area of the General Mining Association. 
jadth of this property is not less than three miles in the very 
r the productive coal measures ; and it is underhud by at least 
ist important seams, with an aggregate thickness of twenty-two 
workable coal ; affording scope for the establishment of several 
s; and as the angle of dip is very moderate, the lowest seam 
rops out on the property (the Boss seam), will be reached at 
ds beneath the crop of the highest. Hitherto mining operations. 
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have been confined to the Harbor seam, being that nearest the centre of , j 

the basin, or the highest in the area; its thickness is from five feet sixTMckne^of . | 

inches to six feet of good coal ; and it has been proved to extend entirely »«»■ j 

across the area, or over two miles at its outrcrop. I estimate the quantity . 

of coal contained in this seam on the property, at 5,000,000 tons, of which, 

only about 340,000 tons have as yet been extracted. j 

The quality of this coal is excellent, although hitherto perhaps worked Quality of the 

too near the crop ; it bears the character of being unusually hard, compact 

and free from sulphur and shale. It has been chiefly used for the manu- , 

facture of gas, for which purpose it has been largely exported to New 

York, and it is said to yield 10,000 cubic feet of 16-candle gas, andGw- 

1,470 lbs. of good coke to the ton. It is also held in high estimation as a 

steam coal, making a strong, hot fire, and is certified equal to the best 

West Hartley (^North of England) steam coal ; although the clinker is cunkw. 

somewhat apt to adhere to the furnace bars. 

The mine was first opened under the name of the Union Mine, five oid wopkings, 

years before the present company came into possession, by a level driven 

on the seam from the base of the cliff at the sea shore ; at 176 yards inland, 

this level is connected with a slope, 150 yards in length, to the crop. A, 

second level was also carried south 400 yards at a distance of about 

eic^hty yards to the dip from the former, and workings to the rise, to the 

extent of seven acres, on the pillar and bord system, were carried on 

systematically and economically, but no pillars extracted. The drainage 

was effected by means of a horse-power pump which raised the water 

from the lower level to the sea level. The great ob8ta<5le to the success of 

these operations was the want of a proper shipping place. 

On the International Company coming into possession, their attention Internationa 

was first directed to remedying this defect by building, in conjunction "*^*°^' 

with a new colliery on a more extensive and permanent scale, a railway 
to Sydney Harbor, and a wharf which should at the same time accommo- Railway and 
date all the other collieries in the vicinity and along the line. From "^ 
various causes, however, which it is unnecessary here to detail, it was not 
until the autumn of 1870, that these works were completed and put into 
operation. Productive work at the colliery was also suspended during the 
greater part of 1872, and resumed in September of that year. 

Surface Works. — The new colliery is situated at the distance of 700 
yards from the <Jld slope, or half a mile from the shore. A vertical shaft, 
14 feet 6 inches by 6 feet 6 inches, has been sunk 96 feet deep, or 16g,u^ft 
feet below the water-level of the seam ; and by bratticing off in equal 
divisions this shaft is used for winding, pumping and ventilating purposes. 
The arrangements at the pit-head are very complete and substantial. The 
tubs, each containing half a ton of coal, are raised to the surface at the 
rate of 1,200 per day by two horizontal high-pressure engines coupled ; Bn^inw. 

8 
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with 16-inch cylinders, and 3 feet 6-inch stroke. 
two cylindrical boilers, respectively 3 feet and 
feet long. The winding drums are 6 feet in di 
steel wire rope. The present arrangements an 

D»iij pTodnc- of 600 tons per day ; but the actual production : 

200 tons from the pit and 150 tons from the bi 

In connection with the surface works at tbii 

machine and repiur shop built of brick, 60 feet 1 

BaUdingfl. sheds 40 feet long ; the repair shop is provid 
and the motive power is supplied by a horizonti 
and 2 feet stroke ; there is also a turn-table foi 



IlJTERNATIONAL RaILH 

International From the abovo described colliery to Sydney 
"*''' miles in length, and a commodious wharf at thi 

have been constructed by the company, and an 
The railway is 4 feet 8i inches gauge, laid 
the yard, connected by wroughl^iron fiah-plai 
built and equipped in the best modern style. 
not exceeding 1 in 200 with, and 1 in 160 

s/nc'it «wi lued great part of this railway, as in many similar 

tberaiiiF*;. the slack, or small coal from the mine ; but al 
for this purpose, it is to be regretted that a 
hitherto been found for such valuable material. 

c«n. The International railway is stocked at prese 

ai the bottom, each capable of carrying five 
£inglish-made tank locomotives, with six wheel. 

LocomotiTM. loaded weight. These en^nes are each capabi 

day, drawing 35 cars or 175 tons of coal each 

of 24 bushels, or one ton of coal. At the te 

is a turn-table and engine house, offices, &c. 

The wharf is situated about one and three q 

whuT. town of Sydney, and is 1,000 feet in length b; 

tracks, and seven sets of turn-tables, windlassc 
loading, at low tide, seven vessels at once, witi 
30 feet. 

Ukdbrground Works. — As these have onl; 
at the new colliery, and as I have already briefl 
there is not much to be recorded respecting I 

stm™ of old works are connected on one of the levels. 

working. drive Icvel, or nearly level, bords north and 

pillars 8 yards wide and 22 yards long, with full 
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horse-roads. There are at present about 200 tubs in the mine, holding half 
a ton each. The railways underground are of 2 feet 8 inches gauge, 
mostly laid with strap rails or flat bars, 2i inches by | of an inch. The underground 

•' ^ ' "^ railways. 

slack made in the mine amounts to about one-fifth of the whole, only a 
small proportion of which is saleable under present circumstances. 

Drainage, — For drainage (below water level) a small direct-acting Drainage; 
pump was erected at the bottom of the shaft, supplied with steam from the 
boilers at the surface. This requires 14 hours pumping per day to drain 
the mine, but a larger and more perfect (" Cameron Special ") 8-inch 
pump, worked on the same system, was in readiatss and about to be 
applied at the time of my visit. 

Ventilation, — The ventilation of this mine hitherto has been attended Appliances for 

, , . , Ventilation. 

with no diflSculty, and no furnace stoppings, or other special appliances 
for this purpose have been required, the natural currents of air generated 
by the arrangement of slopes, shafts, and levels, being found to be ade- 
quate for this purpose. 

Production. — The average annual quantity of coal raised and sold Production anct 

° 1 J price of the 

from this colKery for the last four years is 27,175 tons. As already coai- 
stated it has hitherto been chiefly exported to New York, for the manu. 
facture of gas at the Manhattan Gas Company's works. The selling 
price delivered free on board at the International wharf, averaged last 
season f 1.75 per ton. 

V. Little Glace Bay Mines. 

These works were commenced in 1858,byMr. E. P. Archbold,of Sydney, 
now of Halifax, who leased an area of 1640 acres, or over two and a 
half square miles, and transferred it in 1861 to the Little Glace Bay 
Company, chiefly composed of Halifax capitalists, who have worked the 
mines with little intermission and more or less profitably ever since. For 
some time previous to the abrogation of the Reciprocity Treaty between 
the British Provinces and the United States, these operations are said to 
have been conducted so successfully as to have enabled the directors to 
pay dividends of 40 per cent, to the shareholders. Since that time,£nyidend8of 
owing to the limitation of the market, the works have not been so ^^ 
vigorously prosecuted, although capable of producing,even with no greater 
amount of openings and appliances than already exist, nearly double the 
average annual production hitherto. 

This area is situated about sixteen miles from Sydney, adjoining to the 
east that of the International Company, and is most favorably situated 
both as regards its position in the coal field and facilities for shipment. 
It embraces the entire land out-crop of the Hub seam, the central or upper- 
most and the thickest of the series ; and a large proportion of that of 
the Harbor seam, besides being underlaid, al a maximum depth not 
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exceeding 700 feet from that laat named, by three thick workable seams, 
and at a somewhat greater depth, not yet determined, by two others 

' of Importance. These Beams represent an aggregate thickness of not 
less than 12 feet of good, workable coal. 

The total thickness of the Hub seam is nine feet ten inches, of which 
the upper portion, one foot eight inches thick, being of inferior quality is 
not taken out except in the main level. The land area underlud by this 
aeam is about 150 acres, of which probably 57 acres have been partially 
worked out, leaving an available amount of 1,248,000 tons, besides the 

he pillars, none of which have been robbed. The Harbor seam, five feet m 
inches thick, ioclades 9T0 aores, of which, supposing twenty-eight to hare 
been worked out, there will remain 7,820,000 tons besides the pillars. 
These seams dip, at the point where they are worked, N. 60" E, < 4" 40' 
or 1 in 12. 

The coal produced from these seams has been chiefly used for gas and 
steam ; that from the Hub seam being specially adapted for gas, for which 
purpose it has been for many years used by the Halihz Gas Company, 
and exported to the United States. It yields nearly 10,000 cdbic feet per 
ton of 15-candle gas, contains an exceedingly small proportion of ash, 
and makes an excellent coke. The tlack coal, amounting to about <Hie- 
fifth of the whole, is much esteemed for blacksmiths uses, aad is all 
saleable. The coal from the Harbor seam is characterized by the fffeeence 
of a somewhat greater proportion of ash, but in other respects is equally 
good with that of the Hub. The following is an extract from an official 
report on the quality of these coals, made at Halifax on behalf of the 
Admiralty : — 

H. M. S. " Duncan," 

Halifax, 12th April, 1867. 



cXrEnJliie 
Edward 0. 



'xss- 


Perceotage of 
Oliaker Aab 


Smoke. 


Harbor Vein. 
Hub 


6.79 
4.2B 


a. 12 
1.B3 


Dark brown, and considerabls in quaoti^. 
Light bniwn, and ccniiderable in quantity- 



Both of these coals light up quickly, raise steam fast, bum well and 
cleanly, and generate steam well. They produce a very moderate amount 
of clinker and ash. The smoke from the Harbor vein coal is contddenUily 
more than that ti-om tiie Hub vein, and much darker. The deposit of 
soot is considerable in both kinds. 

Tested for carbon, the Harbor vein coal contuns 83.5 per cent., and 
the Hub vein 80.9 per cent., and therefore in this respect are nearly 
equal to Welsh ; which is furtlier corroborated by the fact that the average 
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daily expenditure of Welsh and Glace Bay coal in the lathe-room boiler 
is as nearly as possible alike, the Harbor vein having slightly the advantage 
of the Hub vein. 

Being vimilar in their nature to North of England coal, they are not 
liable to make stnaUs nor dust; and would therefore stand trans-shipment 
without much deterioration. 

I am therefore of opinion that both of the coals are well suited for the 
use of H.M.S. ships, particularly if treated in the same way as ordered 
by the Admiralty respecting English coals, viz: mixed with Welsh in 
proper proportions." 

(Signed,) • 

Edward 0. Crichton, 

Chief Engineer. 

Surface Works. — The Hub seam was opened for regular working in 
the first instance by a slope situated 100 yards from the shore at the west 
side of Little Olace Bay. This slope, which is 12 feet wide by 5 feet high, siope. 
with double track railway, is 400 feet in length, driven through the rock 
at an incline of 1 in 4 to cut the seam 100 feet vertically beneath the sur- 
face, and 300 yaids from the or6p. Levels have been driven on either side Levels. 
of this slope to win the coal to the rise. Recently a vertical winding shaft, 
13 feet by 9 feet, has been sunk to cut the seam 200 yards further to the 
dip, and 500 yards north from the slope. This shaft is 129 feet deep ; it shafts, 
is connected by levels with the former workings, and at both points separate 
shafts have been sunk for pumping and ventilation. For working the 
slope there are two horizontal high-pressure engines coupled, the combined 
power of which may be about 30 horse-power. A separate pumping engine Engine*, 
of 18 horse-power, originally used at the slope, has been transferred to 
the new pits to serve both for pumping and winding. The steam for these 
engines is supplied by four plain cylindrical boilers, 3 feet in diameter Boiien. 
and 80 feet long. There is a repair shop with a small auxiliary engine 
at the slope works. A railway one and a third mile in length from the nauwty. 
new pits, and about one mile from the old works, connects this colliery 
with the harbor at the mouth of Little Glace Bay Brook. It is of the 
usual English, or 4 feet Si inches guage, laid with rails weighing 45 
pounds per yard, and is equipped with 48 waggons, each capable of carry- 
ing 4 tons, and one 13-ton locomotive tank engine. 

On the Harbor seam the workings have hitherto been reached from the workinnon 
surface by two shafts, 27 feet and 40 feet deep respectively, but the seam. 
amount of work done at these pits, being so near the crop, has been com- 
paratively limited, and has been almost discontinued so far as the produc- 
tion of coal is concerned. Only one shaft is now in use for pumping pur- 
poses, by means of an 18- horse-power steam engine. This colliery is 
within 60 or 70 yards of the wharf, and the coal produced was loaded 
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into the vessels direct from the tuba. For more extensive and ajatematic 
woridng on this seam, the company have recently inBtituted operations. 
not yet completed, for a new winning, by a set of vertical ahafta, 600 
yards from the crop and about half a mile from the harbor. These 
ahafts, one for pumping and one for hoisting, at the distance of 100 feet 
apart, are designed to cut the seam at a depth of 230feet. 

The harbor, which has been artificially formed at an expense (up to 
the preaent date) of £ 23,000, is aafe, accessible and commodious ; being 
protected by two long parallel piers of crib-work, filled with stone. It 
has an area of at least six acres, and is capable of accommodating 30 or 40 
vessels ; and there are 800 feet of wharf frontage for vessels drawing up 
to 17 feet of water ; and this depth can be easily increased to 21 feei. 
The wharf is furnished with shutes, kc, capable of loading four vessels 
at once, besides four extra shipping berths. The present airangcment 
at the pits, railway and wharf are adequate to the production and shipment, 
when in full operation, of not less than 1,009 tons per day of twelve 
hours, and this quantity could easily be increased if required. A sm-ill 
screw tug steamer, with engine 16-incb cylinder and 4 feet stroke, or 
about 35 horse power, is maintained by the Little Glace Bay Comp.isy 
for the accommodation of vessels entering or leaving the harbor ; also a 
small steam dredging machine. * 

UndbrOEodhd Works. — These works although skilfully and judiciously 
designed and executed are somewhat varied and irregular in their 
character, and a detailed description of all their parts ia unnecessary. 
From the new shaft on the Hub seam levels have been driven north 400 
yards and south S.SS yards. At the old slope, levels have also been extended 
north and south to connect with the above ; the main or horse levels, for a 
double railway track, are 12 feet, and the water levels 7 feet wide. The 
coal is extracted on the pillar and bord system; the working rooms 
being 16 feet wide, and the pillars 12 by 15 feet. The extent to which 
the workings on this seam are carried may be estimated at 60 acres. 
although all this area is by no means worked out, and no pillars have been 
extracted. The coal in the Huh seam is so easily wrought that one man 
can take out on an average six and a half cubic yards per day, and little 
or no timbering is required. 

On the Harbor seam, as already stated, theworkings are of very limited 
extent. From the pumping-sbaft a level has been driven to the north 
264 yards ; and the coal has been worked to the rise from this level, 
which IS eighty yards from the crop. The dimensions of borda and 
.. pillars are the same as those in the Hub seam workings. Tho quality of 
the water raised from the Harbor seam at this shaft is deserving of notice. 
being impregnated to an unusual extent with sulphate of iron, which, on 
exposure to the air, oxydizes and is precipitated in the form of a dense 
yellow powder (^peroxide of iron). 
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Produtcion. — The coal from the Little Glace Bay colliery is mostly 
exported to New York, Boston and Halifax, for the manufacture of gas 
and for other purposes. The average annual sale for the last ten years Production and 
has been 49,629 tons ; and the selliiig price at the wharf is $1.75 for^oai 
round, and $1.00 for dack coal. 

VI. Caledonia Mine. 

The property on which this colliery has been opened is situated about 
sixteen miles from Sydney, adjoining to the east that of the Little Glace 
Bay Company, and comprises 875 acres of land and 632 acres of sea area, 
the latter being covered by the waters of Glace Bay and Lake. It is 
underlaid, within an easily accessible depth, by about five workable coal 
seams, the united thickness of which may be stated as twenty-four feet of Twenty-four 

!• -I I 11 ii • .1 1 - « 1 feet of Coal. 

solid coal ; and there are other important seams lying at a greater depth. 
Operations were commenced here in 1866, and have been continued unin- 
terruptedly ever since by an association of Boston capitalists, under the 
superintendence of Mr. Henry Poole, a most intelligent and experienced 
scientific and practical mining engineer and geologist, who has planned 
and carried out the whole arrangements at this colliery with great skill 
and success. 

The only seam worked on the property is that stylod the Phelan seam, Pheian seam, 
dipping N. 27° E. < 5^45', or 1 in 10, and averaging eight feet three inches 
in thickness ; although, owing to the badness of the roof, eighteen inches 
of the top coal is not taken out^ The area underlaid by this seam on the 
Caledonia property is about 900 acres, and, deducting the area already 
worked, the coal which it contains is 6,205,000 tons on land, and 
2,940,000 tons, under water. The quality of the coal at this mine is such Quality of tho 
as to render it advantageously applicable to all purposes for which bitu- 
minous coal is usually employed. The proportion of ash, however, is in 
excess of most of the Cape Breton coals, and detracts somewhat from its 
value as a steam coal. 

Surface Works. — A pair of shafts have been sunk to cut the coal, shafts, 
jifby-siz yards from the crop, at a depth of 186 feet from the surface, 
which is eighty feet above the level of the sea. The cage-pit is 11 feet 
square, and the pumping-shaft 8 feet in diameter. There is also an upcast 
shaft, 10 feet in diameter and 90 feet deep, with chimney or cupola 30 
feet high, situated 380 yards to the rear of the cage-pit. 

The winding machinery consists of a double-cylinder horizontal high- winding 
pressure engine, with ll-inch cylinders and 2 feet stroke, with connected ®*^'"®'^" 
link motion ; the crank shaft is geared 1 to 4 with the drum shaft, carry- 
ing drums 6 feet in diameter, with flat wire rope 4i inches by f of an inch. 
The cage is constructed to carry two tubs at a time, each containing 
about half a ton of coal ; and the winding machinery is capable of raising 
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700 tubs, equal to 350 tons per day of ten hours, although at the time of 
my Tisit the mine was only producing at the rate of 145 tons per day. The 
pumping engine has a single horiaontal cylinder, 12 inches in diameter 
and 2 feet 6 inches stroke, with pumps 7} and S| inches in diameter for the 
lower and upper lifts respectively, and 4 feet stroke, the lower lift being 
120 and tJbe upper 66 feet. The engine speed is geared down to 15 
strokea per minute on the pump, or in the ratio of 5 to 1. By these 
arrangements the mine is kept dry by eight hours pumping per day. Four 
plain cylindrical boilers, 2 feet 6 inches in diameter and 30 feet long, 
supply steam at 40 lbs. pressure to both engines. For working the bank 
a small auxiliary or donkey engine is employed ; there is also a 6 horse- 
power horizontal engine for driving circular saws and other machinery. 

From the pit head the coal, after passing over the screens, drops irto 
large waggons, by which it is conveyed over a good railway, two and a 
quarter miles in length, to the wharf at Port Caledonia. For one half of 
this distance there is an incline of 1 in 78 with, and for a quarter of a 
mile 1 in 200 against the traffic. The gauge of ihe railway is 4 fact 
8i inches, and the weight of the rwla 41 pounds per yard. The number 
of coal waggons at present in use is seventy, and the capacity of each, six 
tons. For working the line a 15-ton tank locomotive, by Neilson of 
Glasgow, with 10-inch cylinders, 20-inch stroke, and four driving wheels 
coupled, is employed. The harbor of Eort Caledonia, at which the pro- 
duce of this mine is shipped, is formed by an artificial cut at the east angle 
of Glace Bay and Lake, with piere of crib-work loaded with stone, 80 feet 
apart at the mouth, and 120 feet at the wharf or shipping place, and 
extending 400 yards from the wharf into the sea. The wharf is provided 
with three shipping places, two loading shutes, and a steam crane, and is 
capable of accommodating vessels drawing up to 17 feet of water. A 
small propeller tug of 45 horse-power, and a steam dredge of about 15 
horse-power, are employed in connection with this harbor. 

Underqbodnd Works. — These are conducted on the usual pillar and 
hord system. The levels, 9 feet wide, are extended 570 yards on either 
side of the pits ; and the workings, which have been hitherto for the most 
part to the rise, extend over a breadth of 240 yards. The bords or 
working rooms are 6 yards wide ; the pillars, of which a few have been 
extracted, are 20 yards long and 8 yards wide, with crosscuts 6 feet 
wide and 30 yards apart. The coal has a very distinct and regular 
cleat by which the direction of the working faces is regulated.* 

There is in this mine from one to one and a-half miles of railway uuder- 



* It a worlhj of remar); as a point of sclcntiRc intertsl tbai the direction oT the elesi 
bere, as in some other instances which hftTS come under mj obaerrfttion in Cape Bieton, 
coincides with that of the joints of the orerljlag sandstonee. 
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ground, the gauge of which is two feet. The form and weight of rails is : 

for lerel roads the T rail 18 pounds per yard ; and for the rooms, the 

bridge rail, 14 pounds per yard. The number of tubs at present employed 

is 180. The Hack coal amounts to one-fifth of the whole, and only a small siaci: coai. 

proportion of it finds a market ; the disposal of the remainder, after 

ballasting the railroad, &;o., becoming a source of expense. 

Ventilation, — This mine yields a considerable amount of gas, and its q„ 
ventilation, which has been carefully attended to, is effected by means of 
a furnace in connection with the up-cast shaft. As the surface railway 
passes over a part of the workings, a barrier of 5(T yards in width is left for 
the support of the ground on which it is laid, and the ventilating furnace is 
placed immediately behind the barrier. The grate surface is 42 square ventilating 
feet, and the average quantity of air set in motion is 25,000 cubic feet. ^™*^- 
The air passing down by the pumping and winding shafts is split at the 
pit bottom, passes along by the water level and round by the working 
faces at the furnace, and is thence discharged by the upcast shaft. To 
obviate the inconvenience arising from the use of the pumping shaft as a 
downcast in winter, a headway to the crop is in progress, which will be 
used for this purpose. 

Production. — The coal from this mine is principally used for gas and production and 
steam purposes, and also largely for lime-buming ; it is said to have yielded coaL ^ 
at the gas works at Cambridge near Boston, as high as 9,700 to 10,250 
cubic feet of 16-candle gas per ton. For all these purposes it is for the 
most part exported to the New England States, although last year a 
considerable quantity was consigned to St. John, New Brunswick. The 
average annual quantity sold for the last four years is 30,647 *tons, 
and the selling price $1.75 per ton for round, and 75 cents for slack. 

Vn. Reserve Mine. 

This is the name which has been given to a colliery recently opened 
upon an area lying to the south of and immediately adjoining the Bridge- 
port tract of the Oeneral Mining Association. It is situated ten miles 
from the town and harbor of Sydney, with which it is connected by the 
Glasgow and Cape Breton railway, owned by the same company, who 
have also erected a very commodious and substantial wharf at their 
terminus at Sydney. 

The Reserve area is 640 acres or one square mile in extent, and is soam? on the 
underlaid by Wl the most important coal seams of the district with the i^a.^^ 
exception of the Hub and Harbor seams. The Back Pit, Phelan, and 
Ross seams, of the thickness respectively of four feet six inches, six feet, 
and five feet six inches of workable coal, crop out on the property, which 
has an average general elevation of about 160 feet above the level of the 
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sea. Works were commenced in May, 1871, by two slopes from the crop 
of the Phelan seam, dipping N. 58° E. < 5° 20', one of which has already 
reached a depth of 810 feet measured on the dip, and has produced a very 
considerable amount of coal for the market, 38,752 tons having been raised 
and 27,802 tons sold. The success which has attended this and many 
similar enterprises instituted within the last few yesj^ in Cape Breton, 
both in opening up new collieries and building lines of railway to afford 
an outlet for their produce, is mainly due to the energy and enterprise. of 
F. N. Gisbome, Esq., the manager of the mine, the lesulta of which are 
nowhere more strikingly manifested than at this spot, which ft«m being, 
less than two years ago, in the midst of a trackless wildemesi is now con- 
verted into the seat of an active and progressive industry. 

The Fbelan seam, a description of which is given in Table IL, is the 
only one as yet opened on this property, in which it underlies an area of 
470 acres, containing about 4,220,000 tons of coal, and the proportion 
hitherto extracted is comparatively trifling. The top bench, four feet two 
: inches thick, is uniform and of the quality given in the table ; the lower 
part of the seam, two feet thick, is not quite so good, some stone having to 
be picked out. A marked impsovement in the quality is noted, as might 
be expected, as the seam has been worked further from the surface ; 
hitherto it has been chiefly used for steam producing purposes. The qual- 
ity and composition of the coal from this mine maybe judged by reference 
to the following analyses and practical tests of average samples ; the first 
made at the Royal School of Mines, London, and the second, at the 
Manhattan Gas Works, INew York. 



II. 

Volalila matter .11 jO 

Fixed carbon 5^-50 

Aeb 6-011 

tOO'OO 

Charge, 3,240 lbs., time, 3 L. GO m. 

Maximum field per md 9,950 feel 

ltlu[niDatingpawerat9,S00rt. laiTcaadlei 

Coke per ton, 38 buabels l,53i> Ihi. 

Gas puriGcd by one bushel of lime 2,380 fe«i 



I. 

Volatile mstter 38-26 

Coke C2'74 

Water I'M 

100-00 

Carbon 7741 

HTdcogen S'4T 

OijgpQ and nitrogen 9-30 

Sulpnnr 2-47 

Water 1-00 

Aeb 4-35 

lOO-OO 

Dr. Harrington remarks, in reference to the sample of coal from the 
Reserve Mine, analyzed by him ; " This is a bright, tolerably firm coal, 
breaking with irregular fracture. It contains a few layers of interposed 
mineral charcoal and thin seams of aulphuret of iron, and gives a reddish- 
grey ash. Some of the sulphur in this, as well as in most of the other 
coals, must exist either in an uncombined condition, or else combined with 
the organic constituents of the coal, judging from the amount of ash." 
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Surface Works. — The main slope is worked by an English-made hori- 
zontal high-pressure steam engine of about 60 nominal horse-power, of 
the most improved construction, with 22-inch cylinder and 3 feet 8-inch 
stroke, geared 1 to 8 with the winding shaft, on which drums, 6 feet 8 inches 
diameter, are mounted and set in action by friction gearing. The rope is suii»co works. 
of steel wire, 2^ inches in circumference. Five boilers, 3 feet in diameter 
and 30 feet long, supply the required steam to this engine, and to a steam 
pump set in the bottom of the slope ; the slope engine also affords power 
for a machine shop well stocked with tools. From the ground already 
opened up, these works are adequate to a production of 300 tons per day ; 
but the motive power and other appliances are calculated for a much 
greater production when the scam is worked further to the dip. 

Underground Works. — The principal slope, as already mentioned, 
has been carried down 810 feet on the full dip of the seam. From this, 
at the distance of 203 yards from the surface, a level has been driven 
N. 29° W., or nearly on the course of the seam 333 yards ; in the opposite 
direction this level has been extended 160 yards to meet the eastern slope. w"rka.**"°**'** 
Below this, two other levels, twenty-one yards apart, have been commenced, 
and a few working rooms turned out of 6ach. The area thus worked over 
amounts to 8,000 square yards, or about one and a half acre, but of course, 
the pillars are yot untouched. The gauge of the railway under ground 
is 2 feet 2^ inches ; and the capacity of the tubs employed is 24.4 cubic 
feet. The proportion of slack produced is about one-fourth of the whole. 
As the works hitherto have been mostly near the crop of the seam, no 
special arrangements for ventilation have been found necessary. 

Producxion. — At the time of my visit the average daily production 
from the pit was 165 tons, besides about the same quantity from the bank.,. ^ ,. 
The company anticipate shipping at least 80,000 tons from this mine 
during this year. The coal is conveyed to Sydney over the Glasgow 
and Cape Breton railway, by a branch about three-quarters of a mile in 
length from the Reserve mine. As this line has been constructed for the 
purpose of accommodating several collieries, I shall defer the detailed 
account of it until some of the adjacent collieries have been described. 

VIII. LORWAY AND EmERY MiNES. 

The mining areas called respectively the Lorway and Emery, the Management, 
former of two square miles and the latter of one square mile, have recently 
been combined under one management, and operations on both conducted 
by an association of English capitalists, styled the Lorway Coal Company 
of London, uqder the superintendence of F. N. Gisborne, Esq., of 
Sydney. These areas adjoin the Reserve mine, and are both traversed 
by the main line of the Glasgow and Cape Breton railway and its 
branches. 
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This extensive property is underlud by at least three important wort- 
able seatns, which have been proved either on or in the immediate vicinity 
of the areas referred to. The uppermost of these is tiie Ross seam, from 
five to six feet thick, underlaying about 200 acres in the Emeiy area, and 
containing approximately 1,650,000 tons of coal. The next is the 
Lorway seam, four feet four inches thick, of excellent coal, about 350 
feet below the Ross, and underlying 1,565 acres of the united areas, and 
containing about 10,000,000 tons. The third, called the Gardiner seam, 
at an easily accessible depth, with four feet nine inches of coal, will 
underlie the whole three square miles, containing in the aggregate 
13,680,000 tons. Between the Ross and Lorway, and iJso underlying 
the Gardiner seam, there is abundant evidence that other seame probably 
of workable size and good quality, although hitherto undeveloped, will 
yet be made available. 

From the three above named seams, although hitherto worked only at 
> the crop, the quality of the coals is such that it may be predicted that 
they will always command the highest prices. The analyses of the Ross 
and Gardiner coals are gjven in the table, and further particulars 
respecting them will be found in the notices of the mines where they have 
been worked and tested. 

LoRWAY Mine. — Mining operations were commenced by Mr .Gishome, 
on the Lorway area, in 1871, by sinking shafta to .cut the seam at depths 
respectively of sixty-six and two hundred and sixty-five feet. The former, 
which is situated tAwards the west end' of the area, has been brought into 
successful operation, the workings having developed at the depth stated a 
seam,of uniformly good coal four feet thick, dipping N, STE, <5'' 22" or 

1 in 10|. The latter called the East pit, where, by boring, the seam is found 
to have increased to four feet four inches, is not yet completed, its progress 
being impeded by a great influx of water. The Western pit, 11 feet by 9 
feet, bratticed, intended to serve both for rise and dip working, is fully 
equipped for the production of coal, and has already yielded 1,478 tons 
chiefly obtained in making the preliminary openings. Levels, 9 feet by H 
feet, have been driven thirty yards on either side of the shaft N, 85° E-, 
and working places turned 16 feet wide, with pillars 66 feet by 24 feet. 
The water in this pit is easily drained by a 7-inch steam pump at the 
bottom, and hitherto no special appliances for ventilation have been 
required, circulation of air being establised by means of an upcast shaft 
near the crop. The winding engine at this pit is of 12-inch cylinder and 

2 feet stroke, with two plain cylindrical boilers 3 feet in diameter and 
^ 30 feet long ; the speed being reduced by gearing in the proportion of 32 

to 72. The winding drums are 6 feet in diameter. The capacity of the 
tubs is about 9 cwt., the gauge of the underground railway, 2 feet 7i 
inches. A short branch, about three hundred yards in length, connects this 
colliery with the main line of the Glasgow and Cape Breton rwlway. 
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The eastern pits, designed to cut the seam at from 250 to 280 feet 
from the surface, are now sunk 100 fe^. Two small steam engines of 
10 and 16 horse-power respectively, are employed for hoisting the material 
and draining the shaft, the latter being eifected by two steam pumps 7 
inches diameter and 12 inches stroke. This colliery will connect with 
the main line of the Glasgow and Cape Breton railway by a short branch 
660 yards in length. 

Emery Mine. — On the Emery area mining operations were commen- 
ced in the autumn of 1872, by sinking a slope on the Ross seam. I 
understand that they have been prosecuted with remarkable vigor during 
the winter ; and that such progress has been made as will render this 
colliery productive daring the present year. The coal excavated in sinking 
the slope is reported to be of excellent quality. It is intended to equip 
4J!us colliery with machinery and plant the counterpart of those supplied 
to the Reserve mine, whi^b in general conditions as regards the size, dip 
and direction of the seam, &c., it greatly resembles. The slope is in imme- 
diate proximity to the Reserve branch of the Glasgow and Cape Breton 
railway. 

The combined Lorway and Emery collieries are conBdently expected. Anticipated 
provided the Lorway East pit can be brought into operation in time, to ^^*^^' 
jield 80,000 tons of coal this season. 

Glasgow and Cape Breton Railway. 

I shall here introduce a slight notice of the Glasgow and Cape Breton GiMgow and 
railway, a work which has been undertaken and carried out with remark- rauwa/^ 
able vigor in connection with these recent mining operations, and prose- 
cuted chiefly by the same enterprising capitalists by the advice and under 
the superintendence of Mr. Gisborne. 

The construction of this railway and of the fine wharf in connection with 
it at the terminus on Sydney Harbor is calculated to accommodate those 
mines which lie at some distance from a port of shipment, or which from 
various causes would otherwise be debarred from a safe and convenient 
outlet for their produce, at or near the points where they are situated. 
With the exception of those on Sydney Harbor all the shipping ports in 
this coal region are more or less precarious in point of safety, and limited 
in extent and capacity ; and moreover involve a constant and very con- 
siderable expenditure in their maintenance. The advantages resulting, 
therefore, from the construction of the Glasgow and Cape Breton and 
International railways are of vital importance, not only to the ultimate 
success of the mines more directly interested, bat to the general prosper- 
ity of th€( entire district; a large proportion of which, furthermore, would 
remain undeveloped but for the facilities thus afforded. The proposed 
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lion of the Glasgow and Cape Breton railway to Louisbourg will add 
nateriallj to the valne of this coal field, hj furniehing an outlet for 
)dace throughout the whole year at a point which seems destined 
distant day to be one of the most important coaling stations on the 
tic seaboard. 
S Glasgow and Cape Breton railway which was only commenced in 

1371, is now completed and in operation from the town of Sydney 
looner Pond colliery, a distance of eighteen miles, passing through 
meeting by short br^ches with the Lorway, Emery, Reserve, Haven, 

Balmoral and Schooner Pond mining areas. In addition to the 
line there are already about three miles of sidings and branches. 
oad is very aubstantially built, and is ballasted with nibble and tla-'k 

it is single track, 3 feet gauge, with maximum grades of 1 in 100 
jt, and 1 in 75 with the traffic. It is laid with T rails, weighing 50 
!8 to the yard, with fished joints ; and is equipped with three Fairlie- 
t double-truck locomotive engines 25 tons loaded weight with 11- 
eylinders, 19-inch stroke, and 3 feet 3 inches wheels coupled ; also 
dinary locomotive used for construction. At the time of my visit 
Snglish made waggons were employed, each confining four tons, and 
38 of these constituted a train ; they are fitted with doors opening 

aide and with sloping floors to shoot the coals laterally. At the ter- 

at Sydney commodious and substantial brick station buildings have 
erected ; also engine houses and work shops fully stocked with tocis 
lachmery for every description of repair and construction which may 
quired. The cost of the railway thus equipped is about $30,000 per 

e wharf at the terminus of the railway in the town of Sydney is a 
lome and substantial structure 620 feet in length and 40 feet wide, 
36 feet depth of water at high tide at the outer extremity, and stand- 
i feet above high tide level on the upper or railway floor, which is 
bed with four tracks, seven loading berths with shutes, &c. , and four 
rsing tables for transferring the cars from one track to the other ; 
the most improved modem construction, and specially adapted for 
peedy and eflectual transhipment of the coal. The wharf is buUt 
very long and stout piles of Baltic timber, creosoted, and suitably 
^thened by caps, ties and braces ; the superstructui'e is of Canadian 
r of the best quality, strongly framed together and protected by 
.ng. This wharf was built at a cost of about $20,000. 

PRACTICAL TRIALS OP THE COAL. 

connection with the business of these new mines and of the Glasgow 
3ape Breton Railway two steam colliers were employed during a part 
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of last season. As having an important bearing upon the economical ques- 
tions now under consideration, I desire to place upon record the observa- 
tions, limited and imperfect though they may be, which I had the oppor- 
tunity of making in regard to the consumption of coal in proportion to the 
work done both on the railway and on one of the steamers, premising that 
as they had not yet been brought into systematic operation, little atten- 
tion had been directed to the economy of fuel. 

The Fairlie locomotive engine consumed three tons of coal from the 
Reserve Mine per day, running sixty miles or three trips to and from the -^ 
Reserve mine, besides shunting, &c., which might occupy two-thirds of 
the whole time ; drawing thirty-eight cars, each containing four tons of 
coal. This engine is capable of drawing the load specified up a grade of 
in 100 at the rate of ten miles per hour, with the regulator valve half 
open. 

The " Joseph Dodds" steam collier, an iron built screw propeller, char- tup •• JoBepi* 
tered by the Glasgow and Cape Breton Railway Company, 1,048 tons 
gross register, drawing from 18 to 19 feet of water when loaded, and with 
screw propeller 12 feet 6 inches in diameter, carried 1,200 tons of coal 
from the Reserve mine besides 200 tons 'for the use of the vessel which 
steamed at an average speed of eight knots an hour. The engines are of 
the compound or double cylinder variety, with 30-inch high pressure and 
42.inch low pressure cylinders and 3 feet stroke ; 65 to 70 revolutions per 
minute, 75 pounds pressure of steam on the boilers, and surface condensa- 
tion. This vessel consumed in twenty-four hours eleven and a-half tons 
of the Cape Breton coal, which was considered equivalent to nine tons of 
Welsh coal. 

IX. Gardiner Mine. 

4 

This mine which has been recently opened upon a property belonging 
to a Montreal company, is situated eight and a-half miles from the town of 
Sydney and on the south side of Bridgeport or Lingan Basin. The pro- Gardiner mine, 
perty is two square miles in extent, about half of which is land and half 
sea area; it is traversed at the distance of little over half a mile from the 
shore by the line of the International railway, close to which, and at a dis- 
tance of 132 yards from the east side line of the area, a shaft, 12 feet by 9 
feet, has been sunk, intersecting a fine seam of coal, called the Gardiner 
seam, which crops out towards the western boundary, running parallel with Area, 
the side lines and thus underlying (provided no faults occur) 510 acres 
of the land, and 450 acres of the sea area. The seam is^four feet nine Fonr foot nine- 
inches thick of uniformly good coal, and the aggregate amount contained 
in this seam within the area may be stated at 6,68Q,000 tons. Other 
underlying seams probably of workable thickness and at no very great 
depth are known to exist on this area, but their precise conditions have not 
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Three to four been ascertained. One which appears at the out^crop to be at least three 
or four feet thick and of good quality is only thirty-five feet of rertic*] 
thickness beneath the Gardiner seam. Another called the Carroll aeam, 
which crops out about two miles from this colliery, will in all probability, 
from the structure of the field, be found at the depth of aboat 600 feet ; 

six i^t teom. this seam shows at the out-crop six feet of good coal, divided, however, mto 
two benches by a band of shale. Between these two there is every reason 
to believe that other coal seams will be found. An analysis of coal from 
the Carroll seam, made by Dr. Dawson, gives: 

VolMiU matter 3!^ 

. iT.i Fixed carboD —.... 61.4 

AahCced) 5.8 

100.0 

The Gardiner seam has been proved by trial pits and borings at the 
arop for a distance of one mils from the shore of Bridgeport Basin ; bear- 
ing N. 38" E., with dip S. 52* E. < 5° 12' or 1 in 11. The shaft is 
sunk about 660 yards (hoiizontal measurement) to the dip, and cais the 
seam at about 162 feet fittm the surface. It ia situated 100 yards south 
of the railway, and is calculated to serve for a winning of 900 acres. 

From the position of this seam in relation to the others in the series, 
it is obvious that it ia one of the lowest in the productive coal measoreE 
of this b^in ; and the developmentB which have bean quite recently, and 
are now in process of being made with regard to it, are of mnch interest, 
Tumble M*m and Will also tend to enhance the mineral wealth of the district by proving 
prariaiuir the existence of a valuable seam in addition to and underlying at a 
moderate depth those previously known. The vertical depth of the ti&r- 
diner below the Boss seam, the lowest which had previously been recog- 
nized in this part of the field, is from 500 to 600 feet. 

This coal seam having been struck at some considerable depth only 
very recently, and no opportunity having been afforded for more exact 
personal examination, I append the following extract from a letter lately 
received irom the superintendent, Mr. William Boutledge, an experienced 
and trustworthy authority : — 

Bbidqifobt, G.B., let March, 1873. 

We have bad our coal f^rlj tried for steam purpoeeg, fmd with, I think. 

Mr. WUlUm Terj aalUfactaiy n»ulti. At present our boiler-.powcr coosiats of two boilets, each about 
Boutledge. g feet id diameter, one 20 feet aud the ether 33 feet long, supplying steam to a IS-iach 
cjlioder steam pump with one foot stroke and TO atrokea per minute, ftnd to a boistiog and 
pumping engine with 10-inch cylinder, ZO-iuch stroke and 30 strokes per minute. The 
steuD for the steam pump iBcarriad a diatance of 200 feet from the boiler, US teetirf which 
ia down a damp cold shaft, causing a loss of pressure of ta; 10 per ceuL befora itaching 
the pump. The pressure on the boilers is about an BTerage of 40 pounds to the sqnare 
inch, and the consnm^tion of coal aecessarj to keep np tbia pressure for the paet we«k. 
dating ver/ cold weather and with the boilera exposed, was )-ton per bonr or 6 tons in H 
hoius. Considering the weather, and that the coals were not cleaned or dressed, I think 
this a Tei7 moderate consumption for Ihe work done, and daring summer it will be liiilc 
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over half this. I have to inform joa that the top portion of the seam for fpurteen inches 
down is a rich gas coal, below which is aboat half an inch of splent band, then three feet 
sijc inches of what I consider a good steam coal, haying about three inches of splent at the 
bottom. The whole seam nsed for steam purposes makes a bright litelj fire, free from 
sulphur, with rerj little clinker, and that of such a character as not to stick to the fire- 
bars. The splent when broken up to about egg size burns freelj and does not at all affect 
the qualitj of the coal for steam purposes ; in fact for our own use, I prefer it mixed among 
the other coal, as, from the amount of lime in its composition, it will preserve the fire-bars. 
For gas purposes I have no doubt the whole seam will prove very satisfactory ; certainly, 
for coke making^ from samples taken from an open grate, I believe it will be second to 
none 

(Signed,) WILLIAM ROUTLBDGE. 

The works at this colliery have been skilfully planned and carried out worki and 
with a view to eflSciency and economy. The winding machinery now in™"*^*^- 
process of erection consists of a pair of horizontal hi^h-pressure engines 
of English manufacture, with 20^inch cylinders and 4 feet stroke, with 
link motion and all modern improvements applicable to colliery engines. 
The winding drums, two in number, are 8 feet diameter and 8 feet wide, 
with a smaller drum for hoisting the bank coal ; the pulleys are 7 feet 
diameter and Scinch tread, for round wire rope. The steam will be sup- 
plied by four boilers, 3 feet in diameter and 30 feet long. The dimensions 
of the small pumping and winding engine used in sinking the shaft are 
given in the superintendent's letter quoted above ; and as in this operation 
an unusual amount of water has been encountered, an additional pump ' 
(^Cameron's Special) of large capacity, intended for the permanent drain- 
age of the mine, has also been put in operation. 

The connection with the International Railway will be effected by a 
short branch into the colliery, with 460 yards of track, and a switch at 
either end ; and the railway company have contracted to deliver the coal 
from this mine on board the vessels at their wharf at the rate of 80-32 
cents per ton. The colliery buildings consist of eighteen double houses 
for miners, blacksmith's shop, office and store, manager's and foreman's 
houses, bam and stable for thirty horses, &c. ; and the machinery and other 
arrangements at the pit head are adequate to a production of 80,000 
to 100,000 tons annually. From the comparative thinness of the Gardiner 
and the Lorway seams they will probably be found to be most advantage- 
ously worked on the long wall system, by which all the coal is extracted at 
the first operation. 

X. Clyde or Ontario Mine. 

This mine is opened upon an area owned by associations which have 

been variously denominated the Ontario and Clyde Companies. It comprises 

880 acres of land situated on the coast between Glace Bay and Schooner ^^^^^^ ^^ ^^^^ 

Pond, and is underlaid throughout its entire length — two and a quarter ^^ ^^®* 

miles — and at a very moderate depth by two of Uxe most valuable seams 

t 
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of the series, the Phelan and Boss, as well »s hj others of importance, 
both above and below these. The situation of this property, both with 
reference to the quality and direction of the coal seams (which run longi- 
tudinally throughout the whole area) and its proximity to a good harbor, 
combine to render it an extremely valuable one. The development of tlu; 
colliery has, however, been retarded by want of adequate markets, hj 
htigation and by other causes apart from its merits, and which it is m- 
necessary here to dettul. 

coiDiBcnMaicit Mining operatjons were commenced in 1864, but owing to the cause? 

of operatioDs. pgfgf,^(i (o have been prosecuted irregularly and to a very linuted extent. 
The only seam which has been opened is the Phelan, about eight fet: 
thick, of which, however, eighteen inches of the top coal is leit in to sap- 
port the soft shaly roof. After deducting the area of ground worked over. 
the quantity of coal still available in this seam within the Clyde area i- 
7,630,000 tons. The coal hitherto raised from it at the Clyde is of the 

qiuutfottk* same quality as that at the Caledonia Mine, and has been chiefly nsed &: 

*°^' the manufacture of gas. Dr. Harrington remarks that this is a " brigh: 

coal, somewhat brittle and breaking with sharp irregular frcctnre. A 
good deal of interposed mineral charcoal. No pyrites could be detect»i 
with a magnifying glass, although analysis showed the coal to contais over 
two per cent, of sulphur. Free burning and with reddish-grey ash." 

wnfciud The seam is opened by a slope from the crop about 100 yards from tbe 

■ucUuerr. giiQja of Little Glace Bay and three quarters of a mile from Port Cale- 
donia. The dip of the seam is N. 21° E., at angles varying &om 10^ it 
the surface to 5^ at lower levels. The slope, which is 14 feet wide, U: 
two tracks, 2 feet gauge, has been driven 160 yards ; and levels, 6 fee: 
wide, have been extended on each side, S. 69" E. for a total length of 
400 yards, from which the coal has been worked fifty yards towards tk 
crop. The working rooms are turned S. 7° K, With very regular clest 
square to the bord direction ; both bords and pillars being of equal widtL 
14 feet ; the total breadth of the workings may be about 100 yards. Tii 
weight of underground rails is 22 pounds per yard. The slope is worke'i 
by a steam enj^ne of 8 horse-power, which also drwns the lower level b; 
means of a water car discharging into the upper level and thence into tb: 
sea. The workings being on such a limited scale, and so near (lie surface, 
no special appliances for ventilation have hitherto been required, and ^i 
slope and water level become ia turn the mtake for air according to th: 
direction of the external eurrenta. 

The quantity of coal yielded by this mine hitherto is itcon^denible, bti 

it is capable of a large production on short notice, should circamstancri 

wiiuf ind *"^ *° justify it. There is a small wharf on the property near Uie slope-. 

nUwv- but so exposed as to be practically of little value. A short and Iigi:i 
railway has quite recently been constructed — for a great part of tbe dis- 
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tance on trestles — to connect the colliery with Port Caledonia. The coal 
sold from this mine has been chiefly sent to Halifax and Boston for gas 
making. The price hitherto has been about $1.75 per ton. 

XL Schooner Pond Mines. 

The mining property on which this colliery is situated is now owned by 
a London company bearing the above designation, and the operations are 
conducted under the superintendence of F. N. Gisbome, Esq., of Sydney, schooner Pond 
It consists of land and sea area in equal proportions, namely, one square 
mile each, the former adjoining to the south-east, the property of the Clyde 
Company, and the latter constituting the sea-frontage of that property, 
and underlaid by all the valuable coal seams known to exist upon it. 
These run longitudinally through both properties, which are of great length 
in proportion to their breadth, thus affording an important advantage 
in rendering the seams accessible over a large area at the least possible 
depth. 

The only coal seam which crops out upon the land area owned by this 
company, and which has formed the object of mining operations, is the 
Ross seam, containing here at least six feet in thickness of workable coal,Qaantit7ofoofti 
and underlying 105 acres on land and 640 acres under the sea, represent- 
ing respectively 945,000 and 5,850,000 tons of coal. It will thus be 
seen that in so far as this seam is concerned, the 9ea area is by far the 
most important, and under the circumstances affords promise of very 
favorable results. In addition to this, however, the whole of the sub- 
marine area is underlaid, probably under workable conditions, by the 
great Phelan seam ; and both land and sea areas by the Lorway, Oar- 
diner, and other less developed seams, all of which have already been 
described. 

As the thick and fine seam of coal now designated the Ross seam crops 
out in the sea cli& on this property, it has attracted attention from a very 
early period, and has been worked in a rude and imperfect way by 
various parties. A lease of the land area was obtained from Government 
in 1862 by Mr. Hugh Ross, and mining operations were commenced in a 
somewhat more systematic manner under the name of the Acadia Colliery ; 
but owing to the difficulty of shipment they were only conducted on a 
limited scale and discontinued in 1866, having produced during the three 
years operations an average of 2,900 tons annually. tion ^ prodoo- 

The present company having acquired the very important sea area in 
addition to that referred to, commenced operations early in last year, 
mainly with a view to winning the coal contained in it ; and with highly 
creditable energy have succeeded in the short interval, not only in 
developing the coal seam in a most satisfactory manner, but in estab- 
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' tion of a railway connecting the mine with Sydney Harbor. 

The quaHity of the coal &om this seam, analyses of which are ^ven in 
Table II, compares very favorably with that of any other in the district, 
and especially for steam and household purposes. As compared with that 
of the next important overlying seam, it is denser and less tender, an-1 
contains a mach smaller proportion of a^. Dr. Hanington describes it 
as : " A compact coal with strongly marked planes of cleat. Lostre not 
so bright as numbers 1 and 2 (Lingan and Blockhonse). A little miner^ 
charcoal, but no visible pyrites. Ash light reddish-grey. A free burning 
coal." 

The dip of the Ross seam here is N. 23' E. < 7° or 1 in 8. The old 
workings which are quite near the shore hare not extended to a greater 
depth than the water level, and are so inconsiderable in amoont as to 
require no detailed desoriptlon. The new works con^st of a slope boa 
the crop, 300 yards west from the point where it comes oot in the sea 
clifis. Owing to the peculiar conformation of the coast, this slope is 
driven in a direction somewhat west from the fall dip, or N. 2** W., so m 
to hug the shore as closely as possible to the deep, and thus obtiun a ben« 
cover for the submarine workings. The slope, which is 11 feet wide, hai 
at the time of my visit reached a depth of 310 feet measured <m the 
angle of dip. At 184 feet, levels had been driven connecting on the one 
hand with the water level of the old works, and on the other for a dis- 
tance of fifty yards on a course N. 55° W., this being also the direc- 
tion of the cleat. A temporary suspension of the work of driving the 
slope had then occurred from inadequacy of the means of dnuning the 
water which flowed from the old works, but this has been overcome hj 
the introduction of a good pump, and I am informed that the slope 
is now down to a deph of 600 feet. Although the work had been ta 
recently commenced, much progress had been made in tiie erecticra of th^ 
' buildings and machinery requisite for carrying on an extoiwire business, 
the detiuls of which, however, beyond such as are given in the Table, I 
am ujiable to specify. 

The Glasgow and Cape Breton railway has been extended to this collien 
distant, by the r^way, eighteen miles from Sydney Harbor. Shouli 
QO nnforseen contingency occur there seems no reason to doubt that the 
expectations entertained by the company, of an output of at least 50,00i> 
tons of coal during the present season, will be realized. 
XII. Block House Mine. 

This mine has for many years been justly regarded, from the site and 
quality of the coal seam and advantageous situation, as one of the mos: 
important and valuable in the district, and next to the Sydney mine h 
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has hitherto proved the most productive. It is situated on the shore of 

Cow Bay, seventeen miles from the town of Sydney. From a very early 

period in the history of the Province, coals have been extracted firom the 

Block House seam, where it crops out at the sea shore ; but extensive 

and systematic workings were not commenced till the year 1863, when 

the mining right to the area on which it occurs was sold by the original 

lessee, Mr. Marshall Bourinot, to a New York company, by whom the 

works have been subsequently conducted with little intermission under 

the superintendence of Mr. Robert Belloni. The property controlled by ^J^^.^ 

the company comprises three square miles, 1,280 acres of which are land,®^™^"^- 

and the rest sea area. 

The Block House seam, the highest and by far the thickest in the Cow 
Bay basin, and that on which the operations of the company have hitherto 
been concentrated, is entirely contained within the limits of this area, Pooition and 
occupying a long, narrow and comparatively shallow trough extending *iock House 
east and west, and cutoff towards the east by the sea. At the southern 
out-crop where the works are situated, the dip is N. 20 ® E. < 6 ® 39' 
oi; about 1 in 9 ; at the opposite side of the basin it dips due S. < 30 ^ 
It has an average thickness of eight feet ten inches, of which one foot is 
lefc in to support the roof, and underlies 240 acres of the land area 
Tvhich (taking into account the steep dip on the north side) may be esti- 
mated to have contained originally 2,890,000 tons of coal, which, as the 
seam has been worked to a considerable extent, may now be reduced to 
2,120,000 tons including that contained m the pillars. So far as the sea 
area is concerned it is doubtful if this seam can be relied on for a further other aeams at 
supply, but the property is underlaid at a moderate depth by other mos depth, 
important seams hitherto untouched, and which will probably be workable 
under the sea, as well as under the land area. 

The Block House seam yields a remarkably fine solid homogeneous Quuity of the 
coal, free from partmgs or impurities of any kind, and containing a very 
moderate proportion of ash. The remarks appended to Dr. Harrington's 
analysis are as follows : — ^^ A rather bright and compact coal containing a 
little mineral charcoal and minute veins of sulphuret of iron. A firee 
burning coal. Ash purplish-red." It is almost exclusively used for the 
manufacture of gas in New York and Boston, and is said to yield 10,500 
cubic feet per ton. It constitutes also an excellent steam coal, as may be 
inferred from the analyses of it in Table II., which is corroborated by 
practical tests. This seam although undisturbed by faults is characterized 
ty the occurrence of peculiar irregular wedge-shaped masses of shale Pecgimr 
interrupting its continuity and causmg considerable trouble and expense 
iu their removal.* 

* A detailed account of these remarlsable masses, the occarrence of which may hare an 
important bearing on the identification of the seams, will be found in Mr. Rutherford's 
Essay « On the Coal Fields of Nova Scotia,'» page 36. See also page 256, of this Report. 
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Surface Works. — The mine b worked in summer bj two slopes, calle<] 
respectively the Belloni and Ingraham slopes, conver^png to s poi&t at the- 
out-crop of the seam on the sea shore, where a wharf has been constracted 
which afTords very great facilities and advantages for shipment, ae the tubs 
can be emptied directly into the vesselB. For operations doling the 
winter a vertical shaft, 80 feet in depth, c&lled the Dawson pit, has been 
sunk, and at the distance of 600 yards from the wharf, to connect with the 
Ingraham slope. The so-called Ingraham and Belloni slopes (the former 
being more properly a level and driven on the water level), are each 10 
feet in width for doable-track railway, 2 feet 2 inches gauge. The Belloni 
slope is driven 650 yards in the direction N. 35° W., or about half the 
angle of dip, from the crop at the wharf to the apex of the basin. They 
are both worked by the same en^ne, situated where they meet at 
EbsId?. the wharf. The en^e, which may be rated at 40 horae-power, has a 

single horizontal high-pressure 15-inch cylinder and 3 feet 8 inches stroke. 
The winding drums, 6 feet in diameter, are fitted to run loose on the craok 
shaft, and are set in action as required, each independently of the other, 
by friction clutches. The tractive power is commanicated to the tubs by 
means of a steel-wire rope, half an inch in diameter, working over a 
sheave near the bottom of tbe Dawson pit to draw the tubs mwards. The 
Belloni slope ia worked by dmilar mechanism connected with the crank- 
shaft by bevelled gear at the proper angle. The whole arrangements here 
are exceedingly ingenious and complete; the en^ne moving continuously, 
and all tbe several parts being brought readily into action as required. 
The engine is supplied with steam from two plun cylindrical boilers 30 
inches in diameter and 40 feet long. 

The Dawson pit, which serves chiefly for banking the coal in winter, is 
worked as a cage-pit, bringing up one tub or half a ton of coal at a time 
by an iron wire rope one and a half inches in diameter ; it is also nsed by 
means of a steel-wire rope, three-quarters of an inch in diameter, passing 
down the pit, for conveying the motive power to an engine-plane, on the 
full dip from the bottom of the pit to tbe lowest part of the basin near to 
which it crosses the Belloni slope. The engine employed at the pit is of 
60 horse-power, havijjg a 16-inch cylinder and 4 feet stroke, with 45 
strokes per nunute, and 60 ponnds pressure on the boilers which are three 
c^putty of me in number, and of the same dimensions as those at the slopes. This ma- 
mKhinnT. chinery is capable of raising to the bank 500 tons of coal per day, and 
is also employed for working by means of an endless chmn, the trains of 
tubs which carry the bank coal to the wharf. 

The arrangement here referred to, which was originated and pat mto 
operation by Mr. H, J, Crandall,.now manager of the Victoria Mine, is, 
like that at the slopes, most ingenioos and well worthy of adoption onder 
similar conditions and circumstances. It co'nsists of a common iron chain 



REPORT BT MR. CHARLES RQBB, C.E. 279 

with links five-eighths of an inch in diameter, wound round a cylinder or 
drum set in motion by the engine at the Dawson pit, which is connected 
with the wharf by a single track incline railway, 570 yards in length with 
slope of about 1 in 22 and gauge 2 feet 2 inches, the same as the railway 
under ground. The chain extends to the foot of the slope, and passing 
over a sheave or pulley fixed there, returns to the winding drum at the 
top. This endless chain is set parallel to the railway ; and its position is 
so adjusted that the links form a series of couplings by which, in connec- 
tion with strong catches fixed in the sides of the coal cars, these are taken 
up or down the slope in obedience to the motion of the chain. The cars, 
containing about half a ton each, are the ordinary tubs used in the mine 
with the addition of the catches ; they become engaged by simply pushing 
them, under the chain when in motion ; and then disengage themselves at 
the top and bottom, by the simple action of the chain freeing itself from 
the clutches. This mechanism is capable of delivering four tubs per minute 
or 120 tons an hour from the bank to the wharf; and the machinery at 
the Dawson pit, 500 tons per day. The up-cast shaft for ventilation, 6 
feet in diameter and 60 feet deep, is situated close to the endless chain 
railway and half-way between the wharf and the Dawson pit. In connec- 
tion with the works at this coUiery there is a good machine and repair- 
shop containing two lathes, a planing machine and other tools suitable ' for 
hoth heavy and light work. In the blacksmith's shop are six hearths and 
a large punching and shearing machine driven by a donkey engine. 

As formerly observed, this colliery enjoys the peculiar ad vantage, of 
shipping direct from the mine tubs into the vessels. This is due both to 
its situation admitting of the works being placed immediately at the shore, 
and to the circumstance that the coal is so remarkably free from impurities 
as to require no sorting or handling after being extracted from the mine. 
The wharf to which both slopes and pit deliver their produce is now 600 whtrf . 
feet in length and somewhat irregular in shape, being in some places 125 
feet wide, this great breadth being required in order to give sufficient 
strength and weight to resist the action of the waves. It is capable of 
loading four vessels at a time. The depth of water at the extremity of 
the wharf is 24 feet at high tide, the tide rising and falling here to the 
extent of four and a-half feet. It is designed to extend the wharf to a 
length of 1,000 feet from the shore, thereby giving a depth of 30 feet ; 
and additional shipping accommodation for light vessels was in progress at 
the time of my visit. The wharf is of sufficient width to accommodate 
several tracks and a very large platform scale, to carry and weigh eight 
tubs of coal at a time. 

With certain winds, and at certain seasons of the year, this part of t-ie 
coast is so exposed and dangerous as to occasion much trouble, inconve- 
nience and loss ; and as the wharf is unprotected by a breakwater, it has 
frequently been seriously damaged and endangered. 
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Uhdbrokound Woreb. — The general arrangement of Bh&fls, elopesand 
lereU having been already indicated, I shall describe briefly the det^ls of 
the workings under ground, which are constructed on the usual pillar and 
bord Bystem. In the present instance a peculiar interest is attached to the 
workings in this mine, which have been chiefly confined to the Boutbem 
dip, from the circumstance that they have reached the bottom and end of 
the trough or basin in which the coal seam is deposited. 

The Ingraham slope has been extended a total length of 1,320 yards 
from the outlet at the wharf, or 720 yards westward fi^m the bottom of 
the Dawson pit, which is 80 feet from the surface. The Belloni slope is 
driven from the same point on half the angle of dip 660 yards, nearly, to 
the axis of the trough, where it meets the engine-slope from the bottom 
of the DaweoQ pit, 370 yards in length on the full angle of dip. Fron 
this latter slope, in addition to tlie Ingraham, four other levels are 
' extended east and west 100 yards apart, and from these the bords are 
worked up to the full rise and nearly to the crop on the south side of the 
basin- At the distance of about 400 yards from the entrance of^e Bel- 
loni slope, another called the Henrietta slope b driven on or about the 
full dip nearly to the bottom of the trough. In the earlier workings the 
proportions of pillars and bords were somewhat irregular ; in those of 
more recent date the bords are 5i yards wide, and pillars 20 yards long 
by 5J yards wide. The lower levels' westward intersect at a very acute 
angle the axis of the trough, and their extension in a straight line is on 
the ttse of its western end ; they will be worked as self-acting inclines, 
the bords being broken aS north and south. There are from £ve to six 
miles of railway underground, 2 feet 2 inches gauge, laid with bridge 
rails weighing from 18 to 24 pounds per yard. The number of tubs 
used in the mine is 300 ; capacity 1,000 pounds each. 

The workings extend over an area of about fifty acres, but no pillar 
workings had been instituted until last year, since which tiae a few have 
been successfully removed, and this kind of working will doubtless hence- 
forth be^followed up with advantage, provided proper attention is paid 
to ventilation. 

Vmtilation. — Little or no gas is developed in this mine, and no 
special arrangement of lamps, or apparatus for extinguishing fire is requi- 
site. The ventilation is effected by means of a furnace with 42 square 
feet of grate surface, in connection with the up-cast shaft. The average 
quantity of ur set in motion is about 35,000 cubic feet per minute. 
^ Drainage. — The drainage is efi'ectod by two direct-acting steam pumps 
placedjunderground, supplied with steam by the boilers at the surface, 
which ^rwse the water to the Ingraham slope, by which it is discharged 
into the sea. The quantity of water thus dnuned from the lower levels 
is about'250jgallona per minute. The mine water having a powerfully 
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corr«»ive action upon the pumps, it is found necessary to line the working 

barrels with lignum-vitse. , . ,r n Ti-.ff™<.«T, 

The following is an analysis of this water, made by Mr. C. Hoffmann, 

of the Geological Survey Laboratory : „ . , j , *i.„ 

The wat«r when received had a sediment of a yellowish-red color : the 
supernatant liquid had a brownish-yeUow color, an acid '««'*:«; *^J^ 
slightly acid and styptic taste. The sediment when treated wit^ hyd^ 
chloric acid is for the most part taken up, the residue consistmg of a dirty 

white coagulum or slime. i. i.^ ,* ti <i n U hf^rame 

The waler was filtered and gradually heated ; at about 71 C. it became 

turbid, and as the temperature rose a dense precipitate of a yellowisH-red 
color ensued. After protracted boiling the precipitate was filtered oft ana 
washed with boiling water, until the washings gave no reaction witn 
barium chloride : upon treatment with hydrochloric acid it lett a airty 
white coagulum : the filtrate from the latter gave with barium chloride an 
immediate precipitate. The filtrate from the precipitate produced by 
boiling was colorless, and possessed a strong acid reaction, and was found 
to contain but little more than a trace of iron. 

CONSTITUENTS IN 1000 PARTS OF THE WATER. 

_, ^ ,, 1510 consisting of 

Suspended matter ^^^^ and 

Ferric oxide 

Sulphuric acid and organic matter /_ 

The former combined with the ferric oxide as a basic sulphate of iron. 
In Solution. 

Iron (as persalt) • 2426 

Iron (as protosalt) ^^^^ 

Manganese ^^^ 

Aluminium ^^20 

Calcium ]^l 

Magnesium "^^" 

Potassium ^Jf^ 

Sodium -^f?^ 

Silica ^^^i^^ 

Sulphuric acid (So 4) l-4«0» 

Chlorine f"^ 

Phosphoric acid Traces 

Organic matter ^^^"^ 

Total solid contents ^'^^^ 

Total solid contents by direct esiimatiou ^-^^^^ 

Specific gravity ^^^2.23 

Production— The productive capability of the mine, as at present production, 
opened, may be stated at 1,000 tons per day of twelve hours, which has, 
as I am informed, been reached on various occasions. At the time of 
my visit the average shipments amounted to 600 tons— 400 direct from 
the mine and 200 from the bank— with sixty pairs of cutters. The slack 
coal amounts to about one-fourth of the whole ; in summer such as is 
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Steam tug. 



made in the mine is stowed there, but in winter it is brought to bank. The 
average annual quantity sold during the time in which this mine has been 
in operation, omitting those years in which work has been suspended or 
irregularly prosecuted, is 64,450 tons, which have been mostly exported 
to New York and Boston for the manufacture of gas. A large and 
powerful steam tug is employed in connection ?rith this colliery. 

XIII. GowRiB Mines. 



These mines, which from their first inception to the present date have 
been owned and controlled by a private firm, — Messrs. Archibald and Co. 
of North Sydney — furnish a remarkable example of a steady, continuous 
and regular production amidst all the fluctuations to which the business 
Gowrie MiDM, jjg^ ^^^^ subjected during that time. The area on which the Gowrie 
mined are situated immediately adjoins to the south that owned by the 
Block House Company, and like it abuts upon the northern shore of Cow 
Bay, where a wharf and artificial harbor for the shipment of the coal have 
been constructed. 

The mining area now referred to which was leased to Messrs Archi- 
bald in 1861, is two square miles in extent, and altogether on land ; it is 
underlaid at an easily accessible depth by several workable seams, only 
one of which, however, — the McAulay seam — has hitherto formed the 
object of mining operations. This seam underlies that called the Block- 
House at a vertical depth of about 450 feet ; and its thickness varies 
from four feet eight inches to five feet two inches of good coal, with firom 
two to six inches of coal of inferior quality, left in the mine to support the 
roof. The floor is of hard sandstone, without underclay, and the seam 
dips on the south side of the area N. 18° £. < 8^, and on the northern 
out-crop S. < 40°. 

The workings on this seam have been hitherto altogether on the 
southerly dip ; and the boundary of the area in that direction has been 
established so as to include the entire crop of this seam ; but it also 
embraces a large proportion of the coal contained in the northerly dip, and 
overlies an area of 760 acres, containing originally 5,700,000 tons of coal^ 
of which, supposing ^0 acres w) have been worked over, about 5,220,000 
tons besides that contained in the pillars will still be available. 

After the requisite preliminary works to establish the continuity and 
quality of the seam, systematic mining operations were commenced here 
under the superintendence of Mr. Blowers Archibald in 1864, and have 
been continued ever since without intermission, and with admirable 
economy and efficiency, at a remarkably regular rate of production. 
The coal from this mine has a very general application and eidiensive 
distribution, having been sold in nearly equal proportions for home con- 
sumption, the British American Colonies, West India Islands and United 
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States, for domestic and steam purposes. The proportion of ash is some- Quality or tb» 
"^hat objectionable for the latter purpose, but on the other hand its value 
in this respect is enhanced by the well established fact that it is not apt 
to fons any clmkers. For the manufacture of gas its somewhat high pro- 
portion of sulphur is certainly deleterious, although it has been largely 
osed for this purpose. The analysis of average samples from this colliery 
are given in Table II., and its quality may be further illustrated by the 
following extracts from letters referring to practical tests on a large 
scale. 

Report of Mr. Sutherland, Chief Engineer of the S.S. " Sweden," on 
Gowrie coal. 

" On the passage from Cow Bay to Lirerpool (1869) I have given the Gowrie coal a fair Reports on 
trial, and foand that when burning Gowrie coal alone onr average steam was little under J^jJ* °' Gowrie 
that obtained from Welsh coal, of average quality, bat our consumption about 12 per cent, 
in excess of Welsh coal. I found on burning an equal mixture of Gowrie and Welsh coali 
good steam with little over our usual consumption of Welsh. I believe a ship with proper 
furnace bars for Gowrie coal could use it with very good results. 

I may state that the Gowrie coal forms very little clinker, and consequently is easy on 
furnace bars ; the amount of ash is even less than from Welsh coal, and the specific gravity 
mach the same, being about 41 cubic feet to the ton." 

" North Stdhit, June 21st, 1869. 

'' We certify that the steamer ' Panther ' has been using Gowrie Mines coal almost 
entirely for the past three years ; and that it has been constantly improving in quality 
during that time. 

'* We consider it superior to Scotch and Sydney, and almost equal to Welsh for steam pur- 
poses ; and find that it is particularly easy upon furnace bars. 

" (Signed,) « ROBERT FORBES, Chief Engineer. 

« JOHN BARTLETT, Master." 

" Office qfthe New York Gat Light Company^ 

'' Naw YoBK, January 29tb, 1864. 
" F. H. Odiorki, Boston. 

^' Dear Sib,— The sample cargoes of Gowrie coal received at the works of the New York 
Gas Light Company yield about 9,000 feet per ton of 15 candle gas. The coke is of good 
quality and makes a strong heat. The coal was carbonized by us under very high 
heats. 

" There is a considerable impurity in the coal (slate, &c.,) which may be separated in 
mining. It is my opinion that this coal, if properly selected before shipment, will yield gas 
in quantity and quality equal, if not superior, to any coal from Cape Breton. 

" (Signed,) " JOHN H. ADAM, President." 

Dr. Harrington's remarks appended to his analysis of the sample ofRemarksbyDn 
coal from the Gowrie mine are as follows : " Very bright and firm, with ^^^^^^ 
marked planes of cleat. A little carbonate of lime, as in No. 8 (Sydney 
main seam) bat in much smaller quantity. Bat little visible pyrites. Ash 
reddish-brown. Did not coke." 

Surface Works. — Mining operations at the Gowrie mine, as at the 
Block Hoase mine, date from a very early period in the history of the 
province when under French occupation. Passing over these and also 
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Drainage. 



SaUway. 



the preliminary "works of the present proprietors I shall proceed to 
describe the st^ate of the colliery at the present time. 

At the distance of 900 yards from the shore of the Bay and 450 yards 
from the crop of the seam a shaft called the Odiome pit has been sunk 
to the depth bf 205 feet, intersecting the Mc Aulay seam ; this is now the 
principal working pit. There is also another shaft (No. 2) which had 
been previously in use, situated 800 yards to the south of the former, and 
on the full rise of the seam from it. This latter shaft, designed exclusively 
for the crop workings, is connected with a slope to the crop, which served 
as a travelling way for the men and horses employed in the mines. Both 
pits are provided with steam engines, the first of 30 horse-power for 
pumping and winding, and , the second of 6 or 8 horse-power for winding 
only. The Odiome pit, which is also used as an upcast shaft, is 16 feet 
by 5i feet, divided into two compartments 9J feet and 5J feet by 6-incb 
bratticing, the larger division being mounted with slides, &c., as a cage- 
pit^ and the smaller as a pumping shaft. 

The engine at this pit has a single horizontal high-pressure 16-inch 
cylinder, and 8 feet 6 inches stroke, geared down 2^ to 1 on both pump 
ing and winding shafts. The drums 8 feet in diameter and 5 feet 
long are furnished with flat wire rope, 4 inches by J an inch, and the 
cage is adapted to bring up only one tub at a time, contsuning 800 
pounds of coal. This machinery is capable of hoisting two tubs per 
minute, and has frequently delivered at the pit-mouth at the rate of 
300 tons per day. At the time - of my visit the average production 
at this pit was 250 tons per day, round and slack. The pumps, two 
in number, 10 inches in diameter and 4 feet stroke, lifting a height 
of 200 feet, and at the rate of 250 gallons per nunute, are worked 
by the same engine by means of the ordinary spear connections, and 
drain the mine in eight hours pumping, viz., from 6 P.M. till 2 A.M. 
The steam is supplied to this engine by two cylindrical boilers 5 feet 
6 inches in diameter and 26 feet long, with two internal flues, 22 
inches diameter, in each. 

The arrangements at the bank are very complete and commodious. 
There are two sets of shutes and screens, those for the pit being distinct 
from those for the bank coal which is drawn up to the platform by a small 
steam engine. At the time of my visit the bank might contun about 
8,000 tons. Most of the slack (which amounts to between one-third and 
one-fourth of all the coal extracted) is left in the mine ; that which is 
brought to or made at the bank finds a ready sale. About four tons per 
day of splent and sulphurous coal is picked out and sold to the miners, 
&c. 

This colliery is connected with the wharf by a short but substantially 
built railway 1,100 yards in length with a down grade averaging about 1 in 
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100 from the pit head, and an incline of about 1 in 15 for 180 yards as it 
approaches the wharf, enabling the cars to descend by their own gravity 
and with sufficient impetus to carry them to the end of the wharf without 
the application of further motive power. The empty cars are drawn back 
to the pit by horses* The guage of the railway, which is laid with T rails, 
35 pounds to the yard, is 3 feet 7 inches ; it is equipped with 84 waggons 
built at the coUiery) each capable of carrying two tons. During last 
year a new engine shaft (No. 4) 12 feet in diameter was commenced 1512 
yards north-west from the Odiome pit, to cut the seam at the depth of 250 
feet from the surface, on the extension of the levels from that pit. The 
new shaft at the time of my vibit had been sunk 86 feet, and the railway 
graded to connect with that at the present colliery ; when these works are 
completed a locomotive engine will be employed for the haulage of the 
coal from both pits. 

Wharf and Breakwater. — The wharf, which is strongly built of timber 
on a foundation of crib- work ballasted with stones, is 1,156 feet in length 
and 24 feet wide, with T piece 230 feet from the water extremity, 175 
feet long and 24 feet wide for the protection of vessels lying within that whtrf. 
distance from the shore. The wharf is capable of accommodating eight 
vessels at once, drawing from 10 up to 18 feet of water ; it is provided 
with eight shutes for smaller and two drops with turntables, &c., for larger 
vessels. As the bay is exposed and dangerous (especially in autumn 
which is the busiest time for the shipment of coals, and when easterly 
gales prevail) it has been found necessary to construct a very massive and ^'^•*-^**«'' 
substantial breakwater for the protection of the wharf and shipping. 

This breakwater or pier is about 1,500 feet in length and 48 feet wide, 
built entirely of strong crib-work very heavily loaded with stone, and has 
20 feet depth of water at low tide at its outer extremity. It is situated 
about 250 yards to the north-east (or seaward) from the wharf; and is 
made slightly arched or convex outwards, with the deck or upper surface 
sloping in the same direction at an angle of five degrees. It affords shelter 
and protection to a large number of vessels, which for such accommodation 
are required to contribute to its maintenance by small dues or tolls regu- 
lated according to the tonnage and time so occupied. * Independently of ^^^^^^^^^^ 
the wharf, the cost of constructing this pier and repairing it, is stated 
to have been $60,000. 

Underground Works. — These, which are on the pillar and bord 
system, have hitherto been altogether confined to the rise of the levels from 
the bottom of the shafts. At the old shaft (No. II) the breadth of the winning 
is 150 yards and at the Odiome pit 300 yards, these works being separated 
by a barrier of coal. At the old workings, which, as before remarked, are 
very near the crop, the levels have been driven from the shaft north-east to oid woiUi^g. 
the shore, 815 yards, and south-west upwards of 600 yards. Here the bords 
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were 18 feet wide, and the pillars 18 feet by 9 feet, and several of the 
pillars have been removed. These works were discontinaed in 1867, and 
operations since that date have been limited to that part of the mine com- 
manded by the Odiome pit. 
The two main levels, 150 yards apart, have been extended 1,000 yards 

Hew workings, towards the sea and 1,450 yards in the opposite direction, and are con- 
nected^by self-acting incline gate-roads cut about half across the angle of 
dip, and coming out in the upper level 500 yards from the shaft. These 
main roads which are 7 feet wide and 5i feet high, are laid with rail 
tracks, two feet gauge, and with T rails, 22 pounds to the yard. The 
incline roads are worked by a friction-strap and five-eighth inch steel-wire 
rope ; the level roads by horses, of which at the time of my visit twenty 
were employed in the mine. The direction of the levels is N. 67^ W.i 
and the cleat of the coal being E. and W., the bords or working places are 
turned due south from the levels, and are driven up 16 yards by 6 yards 
wide, the pillars being left 16 yards by 7 yards. The coal is holed at or 
near the bottom of the seam 2 feet in and 9 inches high, and is all wedged 
down, no blasting being required in this min e owing to the presence of a 
peculiar cross fracture in the coal in addition to the usual cleat ; thus 
rendering it very easy to work although more liable than is desirable, to 
break into small pieces. For the bords the rails are of flat iron, 2| inches 
by f inch. There are altogether about four miles of railroad under ground 
and 150 tubs, each of the capacity of one- third of a ton. 

Ventilation. — No explosive gas being generated in the mine no safety 
lamps are required, and the ventilation hitherto has been attended with no 
difficulty and requires no special appliances. To assist, however, in pro- 
moting the circulation of air, a small furnace, with 18 square feet of grate 
surface, has been placed 30 feet from the bottom of the cage-pit which acts 
as an upcast, the pumping compartment being the downcast. 

Drainage. — The arrangements for pumping have already been 
described. Like that at the Block House mine the water is of a highly 
corrosive character, owing probably to sulphate of iron in solution, render- 
ing it necessary to apply a lining of lignum- vitae to the pipes and to make 
the buckets and the working barrels of a mixture of six parts of lead and 
one of antimony ; this alloy although still far from perfect, being found 
best adapted to resist the corrosive action of the mine water. When made 
of iron and unprotected, a set of pipes and pumps were rendered useless 
in four or five days, but when fitted as above described will last three 
months. 

Pboduction. — The average annual quantity of coal of both kinds sold 
at the Gowrie mines during the last nine years in which they have been 

Production uid ^^ regular operation is 42,090 tons ; and the greatest deviation fit>m that 
average during any one year has not exceeded 18,000. For several years 
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the selling price, loaded on the vessels, has been, for round coal, $1.75, and 
for slack 90 cents per ton. 

General Remarks. 

One of the most important points connected with the economical working 
of coal mines, as of all industrial undertakings, is, of course, the cost of 
production ; and especially the value of the requisite materials and labor. I 
am not prepared on the present occasion, more especially as there is con- 
siderable diversity in the different mines, to give full information upon all 
the items included under this head. The method of regulating the pay of 
the miners is very various ; in all cases, however, it depends upon the 
amount of work done. The following different systems of payment are Different ays- 

, . . !• tems of pay- 

adopted in different mines, and sometimes a combinabon of two or more ment. 

of these in the same mine : by the cubic yard ; by the ton ; and'^by the 
Bueal yard advance. At the Sydney mines the price paid is 46 cents per 
ton in whole, and 40 cents in broken coal, filled into the tubs, the %lack 
riddled in the mine, and all weighed at the surface. The miners find their 
own powder and lights. For driving levels, &c., 80 cents per lineal yard 
is allowed over and above the rate pjdd for the coal thus extracted. The j^IJ'Jf tS"" 
average daily work of each miner is three and a half to four tons, and in ™«" 
drifting, two men will advance four and a half feet per day. I am informed 
that it is not unusual for the men to earn from $60 to $80 per month. 
Ordinary laborers and surface hands are paid, on an average, at the rate of 
85 cents per day. The rates at the other mines are regulated in*the same 
proportion, allowing for the different methods of computation, and modifi- 
cations according to local circumstances. At the smaller establishments, 
however, the rate of wages is usually from five to ten cents higher than at 
the Sydney mines, and it has been found necessary of late years, in order 
to secure the requisite amount of labor, to pay higher prices than had 
previously ruled ; and with the increased demand this year it is probable 
that these will require to be still further augmented. During the three Reducuon^f 
or four months of winter, when there is no shipment of coal, it is usual during winter, 
either to reduce the rate of wages or the amount of work done. 

The following estimate of the cost of raising and shipping one ton of 
<;oa], including various items of expense in addition to that of the actual 
mining, is submitted as an approximate average : 

Mining expenses, areraging saj 50 cents per ton. 

Wages of putters : 6 " *• 

Underground haulage (one liorse for eTer7 2,260 

tons raised annual! j) 5 " " 

Timbering 4 « " 

Engine power, winding 2 " " 

Firemen to upcast, watchmen, and road cleaners.... 2 '^ ^' 
Overseer and assistants, engineers and firemen at 

pit moulh 3 « «* 
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Expenses of screeming and loading coal 6 cents per ton. 

Expenses of loading bank coal 12 ^' " 

Salaries and incidental expenses 10 " " 

Railway transportation, saj 5 miles at 3 cents 15 *' " 

Loading at wharf. 3 <» " 

GoTemment Royalty and taxes 11 ^' " 

1.29 
Interest on capital, insurance, wear and tear, agen- 
cies, discounts and contingencies, say 25 " " 

Coet of coal por Total cost per ton free on board 1.54 

ton. 

The above estimate^ from the most reliable data available, is based on 
a production of 50,000 tons per annum, and must be regarded simply as 
applicable to the average condition of affairs at the present time, which 
may be materially modified by various local and incidental causes. Pump- 
ing and ventilation are merely questions of increased consumption of coal, 
and have consequently been omitted in the above statement. 
HiBers. It may be estimated that two-thirds of all the mining population of 

Cape Breton at the present time are Scotch Highlanders or their descen- 
dants, who are a very frugal, industrious and deserving race, and make 
excellent miners. Ajs regards their social condition, every encourage- 
ment and facility for its improvement is afforded by the various colliery 
proprietors, by providing comfortable dwellings, schools, churches, 
medical attendance, &c., probably on a more liberal and enlightened 
scale than is usual in most other countries. An increase of this class 
of population, or of such others as may have been accustomed to work 
in mines, is greatly to be desired, and for this purpose every encourage- 
ment for their immigration should be extended. Owing, to the scarcity and 
enhanced price of coal in England, and consequent anticipation of increased 
demand, the past season has been characterized by great activity in deve- 
loping and rendering available the vast resources of this coal field. But 
for several years back the coal-mining industry in Gape Breton has been 
Condition of the "^ a languishing condition in consequence of deficient markets, and in feet 
cape*B^ton. ^^^ mincs havc been in many instances worked either with little or no 
profit or at an actual loss, the proprietors merely keeping them in operation 
in hope of better times. Under these circumstances, and as tending to 
promote the interests of this most important industry, the following 
suggestions are offered, referring chiefly to certain objects which it is 
considered desirable to attam, and which I shall merely indicate without 
attempting at present to elaborate them. 

1. Utilization of Slack or Small Coal. — This I conceive to be 
one of the most important objects which can engage the attention of per- 
sons interested in coal mines. At least one-fourth of all the coals mined 
in this district assumes the form of slacky and only a small proportion of 



utilization of 
slock coal. 



t 



REPORT BT MR. CHARLES ROBB, O.E. 289 

it is saleable even at a less price than it costs to produce it ; and in 
many instances its removal to waste is a source of additional expense. 
Under these circumstances it seems at all events most desirable that 
whatever fuel is required on the works or railways, &c., connected with 
them, which may amount to one-fifteenth of the whole, should be used in 
this form ; and further, that the rest of the slack should be either con- 
verted into coke, or into a solid fuel by admixture with some other ingre- 
dient. It appears to me probable that both these objects could be success- 
fully and economically attamed. 

2. Long Wall Working. — This system should be adopted for all 
seams under four feet or four and a half feet in thickness. Many such 

seams exist in this field, and might be profitably mined, although not Sjittstf work* 
perhaps on the pillar and herd system. The long-wall system admits of 
the introduction of coal-cutting machinery and of the extraction by one 
operation, of the largest quantity of coal, with the least injury to its 
quality, and also simplifies the mode of ventilation. 

3. The Emplotment of Steam Colliers on an Extensive Scale, sttut e«uien. 
— This would ensure a greater regularity in the delivery, and a longer 
continuance of shipment at the time when it is most desirable. 

4. Collection op Statistics. — The systematic collection and record- 
ing of accurate statistics of all matters connected with the business of 
coal-minmg, including accurate plans and descriptions of tnderground mateg reoord» 
workings, authentic statements of the results of actual trials on a large 

scale on ndlways and steamboats, and in furnaces, gas-works, kc. Such 
records, which should be accessible in the proper quarter to all persons 
interested, would prove of incalculable value in connection with the future 
working of our coal fields. Not only would they be the means of saving 
an immense amount of useless labor, but they would also prevent the 
occurrence of many serious accidents involving the sacrifice of life and the 
loss of much valuable property. In this connection, and respecting 
the general management and regulation of the coal mines of Nova. 
Scotia, the following remarks by Mr. Rutherford, late Government 
Inspector of mines for that Province, in his Report for 1866, pp. 69-72^ 
are well worthy of reproduction, and are accordingly appended. 

I have the honor to be. Sir, 
Your most obedient servant, 

CHARLES ROBB* 
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REMARKS 

EXTRACTED FROM MR. RUTHERFORD'S REPORT FOR 1866. 

With a few exceptions the remarks I am about to make will apply to 
nearly all the Collieries in the Province ; and I have on this account 
avoided what would have been a mere repetition had I made them in each 
case. They have reference to pillar working, ventilation, drainage, storing 
of coal, and plims, under which classification I proceed to give them. 

PILLAR WORKING. 

The facility with which the coal has been reached in all the districts, 
as compared with other mining countries in which, from the exhaustion of 
the seams near the crop, expensive sinkings become necessary to reach the 
underlying coal, and consequent great skill and carefulness are required 
in properly opening out the mine ', this freedom from an expensive preli* 
minary outlay, mstead of enabling an effective winning of a large tract 
of coal to be made before commencing the regular working thereof, seema 
to have engendered an indifference to future operations, and allowed the 
desire for an immediate profit to supersede the necessity of a judicious 
arrangement of the mode of working. To this cause I attribute the short 
distance from the crop, to which in most of the mines the workings are 
confined ; and the adoption of a system by which as much of the seam as 
possible is taken away in the first working and the pillars are reduced to 
a minimum of strength for the purposes of support. The injudiciousness 
of this system cannot be too strongly urged. The introduction into the 
market of coal worked so close to the crop must have operated preju- 
diciously — and I have reason to believe that it has — to the interests of 
the mine owner ; and the continuance of the scale of pillarage, which has^ 
I think, from the preceding cause been too generally adopted, will be 
fraught with consequences of a more serious character. For, although 
with the present limited extent of workings and the absence of pressure 
in consequence of the proximity of the coal to the surface, the pillars may 
be sufficient to keep the mine open for ventilation or other purposes, yet if 
unaltered where the overlying strata are very much thicker and heavier, 
their inability to support will in no long time be exhibited to the serious 
detriment of all concerned. For this reason I have felt it my duty to 
recommend an increased size of pillars as the workings extend to the dip, 
with a view to their subsequent entire removal. I have also advised the 
working of the pillars at such a distance from the crop as the quality of 
the coal will warrant. I am glad to be able to report that this has been 
effected with success at the Lingan and Gowrie Collieries, and been 
attended with an additional advantage, to which I will hereafter refer. 
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This removal of the pillars should commend itself to the managers of 
mines not only on account of the importance of avoiding a waste of coal, 
but also because it has the further advantage of lessening the working 
area of the mine, and consequently reducing the amount of materials 
required to supply the otherwise rapid extension of roads, and the means 
of conveyance necessary in widely spreadjdistricts. 

VBNTILATIOK. 

The limited extent of the workings of many of the collieries, and the 
adoption of the system on which they have been made, have not been 
without their effect so far as ventilation is concerned. The mmtenance 
of travelling roads through the pillars, and the adoption of any artificial 
aid, appears to have been thought unnecessary in most cases, — a differ- 
ence of level as respects the intake and outlet, and the difference of the 
internal and external temperature, being chiefly relied on to cause the cir- 
culation of a current of air. 

The freedom from gas of an explosive character —carburetted hydrogen 
— and the absence of the equally noxious and dangerous non-explosive 
gas — carbonic acid — ^have produced an indifference as to the necessity of 
making provision for a more effective ventilation as the workings become 
extended. In most of the mines all that is attempted is the conduction of 
the air into the neighbourhood of the face, and thence allowing it to find its 
way to the nearest place of outlet. The parts of the mine standing in 
pillars — as well those immediately behind the working places as those more 
remote — are thus without any admixture of the air but that which the 
movements in the mine may occasionally cause to pass into it. A steady 
and constant current is not to be relied upon under such circumstances, 
and it therefore frequently happens that th« circulation is reversed, and 
the intake becomes the outlet. 

The mere fact of there being at present in most of the mines no dele, 
terious gases requiring to be swept away or reduced to an innocuous 
mixture, should not be deemed sufficient to render unnecessary the pro- 
vision of such a quantity of fresh air as is necessary to the healthy pursuit 
of the occupation of the miner. To effect this, no simpler agent can be 
employed than the furnace. This, properly constructed, and placed at the 
bottom of one of the ventilating shafts, — which should be used exclusively 
for that purpose, — would, with attention to the size of the air-courses and 
the position of the stoppings, suffice to maint^n the steadiness of current 
and amount of fresh Bxr which are too frequently wanting. 

DRAINAGE. 

In many instances the exposure of the coal on the faces of the clifis has 
induced the opening of the seams to be made by driving an adit or level 
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from the shore, which has answered the doable purpose of being an outlet 
to the coal and the water made in the mine. The desire to obtain as much 
coal to the rise as possible, has, in many cases, led to this level being so 
placed that it is within the reach of the tide, which occasionally flows into 
the mine. These levels are in many collieries still used as the outlet for 
the water after being lifted &om the dip workings. I am glad to be able 
to state, however, that in some of these collieries precaution has been 
taken, by fixing dams, to prevent any unusual rise of the tide extending 
so far as to overflow into the dip workings. In those mines in which the 
workings have not yet been made to the dip, I have recommended the 
adoption of similar means to prevent such a casuality. The quantity of 
water made in the mines is not large, and, generally speaking, the pro- 
visions made for its removal appear to be adequate. One objection that 
has been made to the working of the pillars is the apprehension of the 
l^reakage of the strata setting free a larger quantity of water than could 
be removed by the present appliances. I have given some attention to 
this, and am inclined to the opinion that much of the water met with m 
the dip workings finds its way there firom the surface, and that if it were 
tapped in the upper workings a considerable diminution would be the 
result. For this additional reason I have advised the removal of the 
pillars to the rise of the water levels ; and it is to the benefit in this res- 
pect which has been experienced at Lingan and Gowrie, to which I beforo 
alluded. 

STORAGE OF COAL. 

It may perhaps seem premature to cry " waste " at so early a stage of 
mining as the very recent development of the mineral resources of this 
country implies ; but, at a time when attention is being directed in Eng- 
land to the exhaustion of her coal supplies, and the consequent necessity 
of economising them by every available means, it cannot, I think, be 
considered inopportune to direct attention to a source of waste which may 
with care, to some extent, be lessened. 

In many of the collieries the greater part of the slack made in working 
is separated from the large coal by riddling, and thrown aside in the mine. 
The proportion thus taken out varies from 5 to 20 per c«nt. This slack 
is seldom removed, and has therefore largely accumulated, It is reason- 
able to suppose that if it could be sold even at a very small profit, it 
would not be left in the mine : and it is thus treated to avoid expense of 
depositing it on the surface, and the combustion that would probably occur 
if a large quantity were heaped together. By attention to the peculiarity 
of each seam, and the manner in which the miner performs his work, the 
proportion of slack made in the ordinary course of working may be 
reduced, and the loss of merchantable coal from this cause be diminished. 
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But there is another source of loss to which, inasmuch as it affects the 
revenue to a much greater extent, I wish to draw attention. I allude to 
the large stores of coal that are formed during the winter months. The 
suspension of shipment for a period of from three to four months necessi- 
tates the adoption of one of two courses : either the colliery must be 
stopped, or be continued at work and the coal brought out and stored on 
the surface. It must be evident that in the former case both employers 
and workmen would be subject to much inconvenience and loss ; the work- 
men would be obliged to seek other means of employment, and the mine 
owner would be unprepared to commence operations on an adequate scale 
when the shipping was resumed. For this reason the latter course is 
adopted, and the consequence is a deterioration of the coal from exposure 
and the production of a large proportion of slack both from this cause and 
from the breakage in putting down and re-lifting. To such an extent does 
this take place that I have reason to believe that in some instances the 
produce of large coal from the heap has not much exceeded 50 per cent. 
When it is remembered that a large percentage has already been taken 
out in the mine, and that the coal brought to the surface is with respect to 
size in nearly a merchantable state, the loss of revenue firom this cause 
must be apparent. Impressed with the importance of obviating this as 
much as possible, I have endeavored to induce the adoption of some means 
by which this loss may be reduced to a minimum, and I am hopeful that 
as the interests of the mine owner are seriously affected by so small a yield 
of saleable coal, they will readily adopt any practicable scheme for realizing 
so desirable a result. This would, I conceive, be to a considerable 
extent accomplished by an extension of the power of production by a judi- 
cious laying out of the mine, and the formation during the winter of a 
number of working places, together with the opening of more shafts or other 
means of bringing the coal to the surface. With such a provision much 
of the coal might be stored under ground and be raised as required with- 
out interrupting the ordinary working of the colliery. The injury to that 
portion which would be sent out of the mine would also be very much less 
if suitable erections were made for protecting it from the weather. Th^re 
are detidls of arrangement in carrying this out which it is imnecessary to 
state here ; I make Hie suggestion with the hope of drawing the attention 
of owners and managers of mines to the importance of devising some means 
of lessening a loss by which the interests of all are affected. 

PLANS. 

It is much to be regretted that some system has not been earlier organ- 
ized by which an accurate representation of the workings would be 
preserved. In many instances I regret to find no record, either by survey 
or written description, of the first operations. The coal has been worked 
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on the principle to which I have alluded, with no intention of returning to 
those parts of the mine in which operations have ceased. Being thus 
abandoned, and no care exercised in keeping the workings open, they are 
closed in many instances by the falling of the roof, and cannot, therefore, 
be shown on the plans with that degree of accuracy which is desirable. 
The importance of a knowledge of the position of old workings has been so 
often and painftilly illustrated by the numerous accidents that have 
occurred in England from the absence of it, that I cannot too earnestly 
direct the attention of mine owners to a neglect that may hereafter be at- 
tended with serious consequences. These workings are generally near the 
crop, and liable therefore to be filled with water ; and as the subsequent 
operations are not in all cases connected with them, the risk incurred from 
the ignorance of their position must, I think, be evident. 

Most of the collieries have now plans of the woikings. Some improve- 
ment is desirable in many of them with respect to the mode of showing the 
workings in difierent seams ; but more especially would I recommend the 
adoption of one uniform Bcal$ for the variety which prevails at present. 

I have the honor to be. 

Your obedient servant, 

JOHN RUTHERFORD, 

Inspector of Mines. 

To P. S. Hamilton, Esq. 

Chief Commissioner of Mines. 



NOTES 
ON SAMPLES OF BRICK-CLAY FROM FORT GARRY. 

BY 

BERNARD J. HARRINGTON, Ph. D., 

0HIMI8T AND MUflRALOGIBT. 



Fat clays. 



Loams and 
marls. 



Charaeten of 
the clays fh>m 
FortOmrry. 



Clays, as is well known, differ very considerably in their composition, and 
consequently in their suitability for the manufacture of different kinds of 
bricks. If we are desirous of making a brick of a refractory nature (fire- 
brick), we must select a clay consisting mainly of silica and alumina, and 
as free as possible from lime, oxide of iron and other bases which would 
form fusible compounds with the silica. Clays, however, which are to be 
employed in the manufacture of building-brick, may, in addition to the 
silica and alumina, contain small quantities of lime, oxide of iron, magne- 
sia, potash and other bases, and yet be considered of good quality ; indeed, 
a small quantity of protoxide of iron is looked upon as favorable, inas- 
much as it promotes the strength and hardnoss of the bricks. But 
beyond a certain point these oxides (lime, magnesia, ojdde of iron, &c.), 
are objectionable for different reasons ; thus lime, or protoxide of iron, 
might make the brick too readily fusible, or the lime, which in the clay 
was combined with carbonic acid and which would on burning be converted 
into caustic lime, might cause the bricks to disintegrate on exposure to 
moisture. 

Clays which are free or nearly free from admixed sand or carbonate of 
lime are spoken of m fat clays, and are liable to considerable contraction 
and cracking on drying. The best way of counteracting this is by a proper 
admixture of sand, and the want of attention to this point appears, in some 
cases, to have been the cause of failure in the attempts to make brick at 
Fort Garry. 

Mechanical mixtures of clay and sand constitute what are known as 
loams, while mixtures of clay and carbonate of lime constitute the so-caUed 
marls. If a loam contains the clay and sand in proper proportion it may 
be directly used for brick-making; but, from what has already been 
stated, it is evident that marls or marly clays are unsuited for this 
purpose. 

The samples of clay from Fort Garry are from different depths from the 
surface, and are numbered accordingly ; No. I. being a surface clay ; No. 
II., 3 feet below L ; No. III. generally about 7 feet below the surface ; 
and No. IV,, 20 or 25 feet below the surface. All the samples effervesce 
on treatment with hydrochloric acid, owing to the liberation of the car- 
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home acid combined ^th the lime. This, however, is especially marked 
iD the case of Nos. I., 11. and lY., No. III. apparently containing a very 
smaD proportion of carbonate of lime. No. III. is of a light grey color, 
and, when dry, hard and breaking with a conchoidal fracture ; when mixed 
into a paste with water it is more plastic and tenacious than any of the 
others. No. lY. is also somewhat hard and compact, its color being light 
bloish-grey. Nos. I. and II., on the other hand, are soft and friable, 
being of a decidedly marly character; they are both of a light-grey 
color. 

All the samples are what are known as ^^ red-boming clays ; " that is j 
they contain protoxide of iron, which on burning is converted into the red 
oxide or peroxide. It will be observed that some of the accompanying 
samples of brick have barely any reddish tint, while others are of a deep 
red color. This is due to the different degrees of heat to which they have 
been subjected (some parts of the furnace being much hotter than others) 
rather than to any great variation in the amount of oxide of iron ; for the 
difference, in some cases, is most marked in different bricks made from 
the same clay. 

No complete chemical analyses of the clays have been made, as a 
chemical analysis does not always indicate the best proportions of clay, 
sand, &c., to be used. According to Muspratt, ^' it is nearly impossible Practical tru]« 
to ascertain the applicability of any kinds of clay without a direct trial. '*®^'^***^- 
Although the mode of occurrence, the color, the plasticity, degree of 
purity, property of effervescing or not with acids, may all help in enabling 
the brickmaker to form a correct opinion as to the nature of the clay, yet 
it is always advisable to obtun complete certainty as to the suitableness 
of the clay for the purposes desired, by burning afew bricks by way of 
trial. The cases are naturally not frequent in which clay is obtained 
with all the requisite properties, and it requires a long series of experi- 
ments to ascertain what proportions of fat and poor clay, sand and other 
substances, should be mixed together in order to obtain a brick-earth of 
the proper quality. If the clay is too fat the bricks will be denser than 
they should be, with too little porosity, and subject to bend and crack in 
the fire ; if the clay is not fat enough the bricks will bo soft and easily 
fall to pieces." 

With such considerations in view, I have made a number of small bricks 
containing different proportions of clay and sand from Fort Garry. The 
results will, I trust, be instructive and serviceable to the Fort Gany 
brickmakers. The sand employed was that sent with the clays, and was 
from two localities — Sturgeon Creek and Point Douglas. The dry clay 
was first ground, and then, with or without sand, as the case might be, 
mixed into a paste with water and thoroughly pugged. The bricks were 
moulded in a small wooden mould, dried for several days at a temperature 
of 212^ F., and finally burned in the muffle of a cupelling furnace. 
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Daplicates were, moreover, made, andhalf of them soaked in water after 
bunuDg, and then slowly dried. This caused many of those made from 
the more calcareous clays to crack and fall to pieces owing to the slaking 
of the lime. It should, however, be observed that this disintegration in 
no case took place when the bricks were made of No. III. clay with a 
proper admixture of sand. 
Proportiong of The following are the proportions of clay and sand used in my experi- 
jj^^ ^^^ ments, the numbers corresponding with those upon the accompanying 
bricks : — 

(1) No. I. clay, without sand. Made light red bricks which were com- 
pact and firm, but would be improved by the addition of sand, as they are 
too soft and would not be durable. 

(2) Equal weights No. I. clay and Pomt Douglas sand. Made red 
bricks, which, however, after thorough burning and soaking in water, 
cracked badly. The proportion of sand should be very much reduced , 
the clay not bemg a fat one. 

(3) Three Parts No. lU. clay and one part Point Douglas sand. Pro- 
duced very excellent red bricks, which at a very high temperature were 
slightly glazed upon the surface. 

(4) No. U. clay, without sand. When not sufficiently burned the brick 
had a yellow color and soon cracked badly. A brick burned at a higher 
temperature showed no tendency to crack, but was too soft and calcareous. 
Color pale red. 

(5.) 1 part No. III. clay, 1 part No. I. clay, and 2 parts Sturgeon 
Greek sand. Gave red bricks, one of which cracked slightly after soaking 
in water. When thoroughly burned did not crack even after eoaking. 
The same proportions of clay with 1 part or less of sand would probably 
give fair bricks. 

(6.) No. 3 clay, without sand. This being a fat clay, as might be 
expected, when used without sand shrinks and cracks on burning. 

(7.) 1 part No. II. clay and 1 part Sturgeon Creek sand. Light red 
bricks, one of which cracked very badly after soaking in water. Not 
more than i the amount of sand should be used, if No. II. clay is used 
at all. 

(8.) 1 part No. lY. clay and 1 part Sturgeon Creek sand. Gave 
good red bricks, not exhibiting any tendency to crack, even after soaking 
in water. In the event of coarser sand being employed a smaller propor- 
tion would be necessary. 

(9.) No. IV. clay without sand. Too fat. Bricks perfectly worthless 
from cracking. 

(10.) 3 parts No. III. clay, and 1 part Sturgeon Creek sand. Ga?e 
excellent red bricks, although they perhaps would not be so good as No. 
8 where Point Douglas sand was employed. 
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(11.) 1 part No. III. clay and 1 part Sturgeon Creek sand. Gave 
good red bricks. 

(12.) 1 part No. II. clay, 2 parts No. III. clay, and If parts Point 
Douglas sand. One of the bricks, after soaking in water, cracked very 
slightly. There are two causes for this cracking, (1) the presence of 
the No. n. clay, and (2) too large a proportion of sand. 

(13.) 1 part No. I. clay, 1 part No. II. clay, and 2 parts Sturgeon 
Creek sand. Too calcareous and too much sand. Cracked after soaking 
in water. 

(14.) 3 parts No. I. clay and 1 part Douglas Point sand. In one case 
a slight tendency to crack ; too calcareous. 

In the manufacture of bricks at Fort Garry I should recommend the use 
of the least calcareous clay (No. III.), together with Point Douglas sand ; 
the sand forming about i to i of the mizltare (supposing the clay to be dry.) 
If No. in. cannot be obtsdned in sufficient quantity, and the more cal- 
careous clays have to be resorted to, either I. or lY. is preferable to 
No. II. Point Douglas, or similar sand, also, should be used (i of the 
mixture say in the case of IV., and iV to i of the mixture in the case of 
No. I., supposing the clay to be dry.) 

While I recommend these proportions for trial, I think it quite possible 
that they may have to be slightly altered. Trials on the large scale and 
time, will alone decide this.* 

It is evident that in the attempts to make bricks at Fort Garry the insuffleient 
burning has not been properly attended to ; for while the clays are all *^"^°*f" 
'^ red-burning clays," the memorandum accompanying them speaks of the 
bricks obtained from them as being white, showing that the temperature 
had not in any case been high enough. 

Bricks, to be of good quality, must be thoroughly burnt. Those made 
from precisely the same clays will vary very considerably in appearance, 
as well as in strength and durability, according to the heat to which they 
have been subjected. . 

BERNARD J. HARRINGTON. 

Montreal, May, 1873. 



ANALYSES OF SERPENTINE FROM ABBITIBBE 

and Oreen Mineral /rom Carhoni/erous Conglomerats New Brunsioick, 

The serpentine from an island in Lake Abbitibbe, mentioned page 6 and 
partly described by Mr. McOuat on page 128 of the present report, has since 
been more fully examined. It has a hardness of a little over 4 and specific 
gravity of 2.77. When treated with a mixture of equal parts of sulphuric 



• The small bricks above descrlbel ar^ exhibited in the Geological Surrej Muieum. 
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acid and water it is almost instantaneously decomposed. Little black 
grains were left with the silica and found to consist of chromic iron. 

AnalysiB gave, 

SUica 38.48 

Alumina 4.15 

Protoxide of iron 9.24 

Magnesia 35.73 

Oxide of nickel 28 

Chromic iron 61 

Loss on ignition 11.60 

99.99 • 

An examination of the green mineral in the Lower Carboniferous 
conglomerate at Har^ej, N.B., and mentioned on pages 6 and 184^ 
has also been made. It has a hardness of about 8 and specific gravity of 
2.75. The colour is leek-green and the lustre dull, — ^in places sub-resi- 
nous. Before the blowpipe it whitens and fuses on the edges to a gla^y 
white enamel. Sulphuric acid decomposes it, but only partidly. 

Analysis gave, 

aUca 66.84 

Alumina 19.66 

Peroxide of iron 2.12 

Lime 34 

Magnesia 60 

PrmBb 3.54 

Soda 06 

Loss on ignition 6.66 

98.82 

From the above it will be seen that this mineral resembles pyrophyllite 
in some of its characters. It is, however^ harder and contains a larger 
quantity of alkalies and less alumina. Judging &om its appearance and 
hardness, it might readily be mistaken for serpentine. 



Calculated as protozidi*. 



